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ABSTRACT. Natatolana Bruce, 1981 is one of the most speciose, widespread and abundant isopod genera
occurring in marine environments. Species in the genus are ecologically important as scavengers and
occasionally have a negative impact on commercial fisheries by feeding on catches restrained in traps,
nets or on lines. The study of Natatolana species is hampered by difficulties in identification, inadequate
descriptions and a lack of overall taxonomic revision. In this study, taxonomic, biogeographical and
ecological information is reviewed for all 72 species of Natatolana now recognized worldwide. A revised
generic diagnosis, a key to species, and diagnoses and synonymies for all species are presented.
Phylogenetic relationships of the genus and species are discussed. Thirteen new species are described,
10 from Australia: N. brucei n.sp., N. buzwilsoni n.sp., N. debrae n.sp., N. femina n.sp., N. flexura n.sp.,
N. helenae n.sp., N. lilliput n.sp., N. rusteni n.sp., N. sinuosa n.sp., and N. zebra n.sp., and three from
New Zealand: N. aotearoan.sp., N. honun.sp., and N. paranarica n.sp. Redescriptions or new illustrations
are provided for an additional seven species. Lectotypes are designated for three species. Justification
for placement of N. lurur and N. wullunya as junior synonyms of N. arcicauda and N. nammuldi,
respectively, is presented.
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Introduction

Members of the family Cirolanidae are among the most
abundant and speciose isopods of shallow marine
environments as well as occurring in estuarine and
freshwater habitats (Bruce, 1993a; Kensley, 1998; Bruce et
al.,2002). The family consists of approximately 61 genera,
of these the most diverse are Cirolana and Natatolana, each
with more than 70 nominal taxa, accounting for c. 36% of
the known species in the family between them (Kensley et
al., 1996 onwards; this study).

Distribution, diversity and natural history. Natatolana
is the most widespread genus in the family with species
found across the range of latitudes and in all oceans other
than the Arctic Ocean (Fig. 1). This genus is also more
diverse in temperate and cold temperate waters than other
cirolanid genera (Bruce, 1986) and apparently has its
greatest diversity in the southwest Pacific (Bruce, 2003; Fig.
1). The high diversity in this region may reflect a bias in
study (e.g., Bruce, 1986; Keable, 1997; Bruce & Olesen,
1995; Bruce, 2003; this study) relative to areas such as the
coasts of Africa and South America but is valid when a
comparison is made to areas where revisionary work has
been undertaken, such as the North Atlantic and the tropical
East Pacific (Brusca et al., 1995; Keable & Bruce, 1997).
All species of Natatolana are restricted to marine,
intertidal or subtidal environments; N. natalis has been
collected from depths of c. 3,000 m while other species have
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been obtained from surface plankton (e.g., N. amplocula) or
found stranded in pools on sand flats (e.g., N. karkarook).
Specimens examined in this study, which could not be
identified to species because of their poor condition, indicate
that the genus occurs to depths of ¢. 6,000 m in the Peru—
Chile trench (USNM 120961).The majority of species,
however, are found at depths of less than 1,000 m.

Many species of Natatolana play an important role in
ecosystems as scavengers (Keable, 1995, 1997; Ramsay et
al., 1997; Bozzano & Sarda, 2002; Castro et al., 2005) with
their response to carrion thought to be chemosensory,
involving sensilla on the antennules and antennae (Wong
& Moore, 1995; Kaim-Malka et al., 1998). This feeding
strategy represents a potentially important mechanism for
the dispersal of radioactive waste or other pollutants in the
marine environment (Carvalho & Fowler, 1985). Species
of the genus are also pests of commercial fisheries because
they will feed on catches restrained in traps, nets or on lines
(Hale, 1940; Bird, 1981; Bruce, 1986; Berrow, 1994,
Mizzan, 1995). Natatolana woodjonesi has also been
reported to attack and attempt to feed on SCUBA divers,
causing superficial injuries (Edmonds, 1989).

Observations indicate the setose pereopods, which are
an important taxonomic feature of the genus, are not used
for swimming as previously suggested (Bruce, 1981) but
provide protection for the pleopods during burrowing
(Wigele & Bruce, 1989; see also Wetzer et al., 1987; Keable,
1992; Taylor & Moore, 1995). Individuals are capable of
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Fig. 1. World map indicating the distribution and diversity of described species of Natatolana.
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Fig. 2. Cirolanid characters referred to in text. (A) Lateral view of whole animal indicating basic body parts
(pereopods occurring ventrally excluded). (B) Lateral view of anterior of body indicating terminology for coxae.
(C) Dorsal view of cephalon. (D) Lateral view of pleonites indicating terminology. (E) Lateral view of pleonites
showing pleonite 4 with a strongly concave dorsal margin proximal to apex.



swimming, however, by beating their pleopods (Wigele &
Bruce, 1989; Keable, 1992; Macquart-Moulin & Kaim-Malka,
1994; Taylor & Moore, 1995; Wong & Moore, 1995).

Scavenging species, such as Natatolana tenuistylis, are
known to be restricted in distribution to sediments (Keable,
1992, 1995, this study) and Bruce (1986) considered that
continental shelf sediments are the major habitat for species
of Natatolana. At least one species (N. albicaudata),
however, does not appear to feed as a scavenger and has
been collected from coral rock and rubble rather than
sediments (Bruce, 1995a).

Composition and taxonomic revision prior to this study.
Natatolana was established by Bruce (1981) during
redescription and rediagnosis of Cirolana Leach, 1818.
Thirty-three species were assigned to Natatolana, all of
which had previously been described and included in
Cirolana. Prior to the study of Bruce (1981), Hansen (1890,
1905) had recognized resemblances among some of these
species based on characters such as the elongate frontal
lamina and large number of plumose setae on the posterior
three pereopods (especially pereopod 7). The relationship
of Natatolana to other genera was discussed by Bruce
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(1986), Botosaneanu ez al. (1986), Wetzer et al. (1987), Wigele
(1989) and Kensley & Schotte (1989) (see generic remarks).

The cirolanid isopod fauna of Australia was reviewed
by Bruce (1986), providing redescriptions or new records
of 10 previously described species and descriptions of 21
new species of Natatolana. Both Hansen (1905, p. 346)
and Bruce (1986) noted the similarities among the species
included in Natatolana, and the difficulty in making accurate
identifications. Characters that are regarded as especially
important for species recognition were discussed by Bruce
(1986, p. 10). A revised list of the species of Natatolana
was also included by Bruce (1986), with the addition of
new species this totalled 56 species.

Subsequent publications providing redescriptions, new
distribution records, new synonymies or describing new
species of Natatolana include those of Brandt (1988),
Kensley (1989), Kensley & Schotte (1989), Miiller (1989),
Wigele & Bruce (1989), Nunomura (1991), Hobbins &
Jones (1993), Hutchings et al. (1993), Bruce (1995a), Bruce
& Olesen (1995), Brusca et al. (1995), Keable (1995, 19964,
1997), Mizzan (1995), Keable & Bruce (1997) and Bruce
(2003). Saito et al. (2000) list the species N. albicauda
(Nunomura, 1985) but this taxon (originally described in
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Cirolana) is a junior synonym of Dolicholana elongata (see
Keable, 1999). Therefore, prior to this study, 62 described
species of Natatolana were recognized.

Objective. Identification and study of species of Natatolana
is hampered by the inadequacy of many of the existing
descriptions and lack of a revisionary work which
summarises existing knowledge for all species. This study
addresses these problems by providing or reviewing
taxonomic, biogeographical and ecological information for
all 72 species of Natatolana now recognized. Redescriptions
are presented for poorly known species where adequate
material is available. New species from Australia and New
Zealand which were recognized during the course of the
study are described.

Materials and methods

Terminology and conventions. The anatomical termin-
ology and the conventions regarding orientation of
appendages follows that of Bruce (1986, 1993b) and
outlined in Figs. 24, with modifications to terminology
noted by Keable (1996a, 1997) and Keable & Bruce (1997).
Practices for the examination and illustration of specimens
are as outlined by Keable (1997). In the illustrations setules
are indicated on the setac on which they were observed
except for plumose setae on the proximal posterior pereopod
segments and margins of the pleopod rami, pleotelson and
uropods. The diagnoses and descriptions should be
consulted for information of the distribution of these setae
on these body parts. The relative extent of the antenna along
the body noted in the species diagnoses was measured by
flattening this appendage along the ventral margin of the
body of the specimens examined. New species names are
formed as nouns in apposition.

Electronic database. Morphological information recorded
for the species diagnoses and descriptions, as well as
information regarding the type material, sexual dimorphism,
size range, character variation, distribution and ecology, has
been recorded using the program DELTA (Dallwitz, 1980;

Watson et al., 1989; Dallwitz et al., 1993). The edited copy
provided here has been generated from this database. Data
files from the database are available on request from the author.

Organization of species information

Type material and material examined. Type material
examined is indicated under that heading. Other specimens
examined for these species is noted under the heading
“Material examined”. Collection information additional to
the type locality or absent in the original description of the
species is indicated by use of square brackets under the
heading “Type locality”. In the descriptions of new species
collection information that differs for the paratypes, from
that of the holotype (i.e., as noted under type locality), is
provided under the heading “Type material”. In these
descriptions the heading “Additional material” is used to
indicate material excluded from the type series because it
does not come from the type locality and/or was only
identified after completion of the species descriptions.

Generally, the gender and number of specimens is not
included for those collection lots for which there is abundant
material. In other cases, the initial number before the
registration number indicates the number of specimens in
each lot. For material recorded from Australia, the state
where the material is recorded from is given but not the
country. A large amount of material used in this study has
come from baited trap samples collected during the Scavengers
of Eastern Australian Seas (SEAS) project directed by DrJ. Lowry
(Crustacea Section, Australian Museum). To avoid repetition,
collection data for this project is provided in summarized form
only. The full data for this study is available via the
Australian Museum specimen database.

Implicit characters

To avoid repetition of character states that apply to most
but not all species of Natatolana, unless indicated otherwise,
the following character states are implicit throughout the
species diagnoses and descriptions presented here.



Diagnosis. Eyes: well developed; length less than 2x height.
Labrum: smooth, without laminar projection. Antenna:
flagellum digitate processes absent in males. Coxal plates:
pereonite 1, coxa 2 posterior margins straight or slightly
convex. Coxa 2 with anteroventral corner rounded. Pleonite
2: ventral posterolateral margin acute, formed into short
process. Pleonite 4: posterodorsal margin sinuate, convex
proximal to meeting ventrolateral margin at apex. Pereopods
1-6: males with the RS on the merus of pereopods 1-3, and
carpus of pereopods 4-6, shorter than the propodus.
Pereopod 3: ischium anterodistal angle produced subequal
to that of pereopods 1-2. Pereopods 5-7: propodus long,
but on pereopod 5 less than 2x the length of that of pereopod
7. Uropods: endopod lateral margin without prominent
excision. Exopod lateral margin with RS.

Additional descriptive characters. Cephalon. Rostral point
present, not prominent; submarginal cephalic furrow well
developed, runs entire length of anterior margin. Antennule:
short, not reaching pereonite 1; peduncle colinear; flagellum
with aesthetascs present. Antenna: peduncular article 5
longer than article 4 and all other articles.

Mandible. Incisor broad. Molar process with RS present
on margin. Palp article 2 with numerous SS. Maxillule:
medial lobe lateral margin with a well-developed
protuberance. Maxilla: lateral and middle lobe slender;
medial lobe short and broad. Maxilliped: palp medial margin
RS absent, SS along most of the length of articles 2-5, article
5 serrate setae present; lateral margin SS along most of the
length of articles 2-5, PS absent.

Pleonites. 1-5 equally visible along dorsal margin.
Pleonites 1-2: posterolateral margins produced, but not into
distinct spiniform processes. Pleonite 3: posterolateral
margins produced; acute.

Pleotelson smooth, ornamentation and sculpting absent;
posterolateral margins not conspicuously serrate; PS
restricted to posterolateral margins.

Pereopods 1-3 propodus posterodistal angle with 1 RS
opposing dactylus. Pereopod 7: merus, carpus and propodus
anterior margins without setae.

Pleopod 5 with proximal lobe of medial margin strongly
produced.

Uropods. Peduncle medial margin strongly produced;
exopod lanceolate.

Sexual dimorphism. Species of Natatolana exhibit little
sexual dimorphism. All females differ from males in the
primary sexual characters and do not have the pleopod 2
appendix masculina. Therefore, only differences other than
these are recorded.

Distribution and ecology. Significant range extensions are
underlined in the text. Ecological information is summarized
where known but in most cases is limited to records of the
species feeding as scavengers.

Abbreviations

Abbreviations of descriptive terms: A/, antennule; A2,
antenna; CE, cephalon; CL, clypeal region; FL, frontal
lamina; MD, mandible; MP, maxilliped; MX/, maxillule;
MX2, maxilla; n, number of specimens; P/-7, pereopods
1-7; PE, penes; PLI-5, pleopods 1-5; PN, pleon; PS,
plumose seta(e); PT, pleotelson; RS, robust seta(e); SS,
slender seta(e); U, uropod.
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AHF Allan Hancock Foundation, University of
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Taxonomy
Cirolanidae Dana, 1853

For a recent synonymy and emendations see Bruce (1986) and
Brusca et al. (1995).

Natatolana Bruce, 1981

Natatolana Bruce, 1981: 957.—1986: 52.—Brusca & Iverson, 1985:
37.—Botosaneanu et al., 1986: 412 —Wetzer et al., 1987: 2.—
Brandt, 1988: 102.—Kensley & Schotte, 1989: 139.—Brusca et
al., 1995: 74.-Yu & Li, 2001: 262.

Type species. Cirolana hirtipes Milne Edwards, 1840, by
original designation [not subsequent designation as stated
by Brusca et al. (1995)].

Diagneosis. Cephalon: width between 50-60% of pereonite
1; moderately to strongly enclosed laterally by pereonite 1;
anterior margin smoothly rounded, or with rostral point,
without smooth medial indentation; rostrum not prominent
when present. Frontal lamina: forming an angle of c. 45°
or less with clypeus; not fused to cephalon; elongate, length
c. 3-10x basal width; ventral surface flat, not projecting
anteroventrally from posterior. Clypeus: anterior margin
abutting frontal lamina, ventral surface not projecting
relative to frontal lamina. Antennule: colinear (most species),
or geniculate (article 2 at right angles to article 1) (N. vieta).
Peduncular articles 1-3 not fused; article 3 well developed,
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longer than articles 1-2 or subequal to article 1. Accessory
flagellum absent. Primary flagellum shorter than or subequal
to peduncle; without callynophore. Antenna: not sexually
dimorphic (most species), or sexually dimorphic; when
dimorphic males with longer flagellae than females (M.
vieta), or with digitate processes on flagellar articles (N.
insignis). Peduncle of 5 articles; articles 1 and 2 shortest,
subequal; article 4 subequal to article 3; article 5 longer
than article 4 and all other articles, or subequal to article 4.

Mandible: molar well developed; medial surface smooth,
without SS; RS present or absent on margins, numerous
when present. Incisor broad, wider than narrowest part of
mandible, or narrow, subequal to narrowest part of
mandible; serrate; not quadridentate on left mandible.
Lacinia mobilis absent. Setal row with numerous RS;
intermediate SS absent. Palp 3-articulate; inserted slightly
anterior to midlength, opposite molar; article 3 distally
narrow. Maxilla: lateral lobe and middle lobe subequal;
medial lobe short and broad; lateral lobe with 2—12 SS;
middle and medial lobes with numerous setae. Maxilliped:
palp medial margin with SS on more than half the length of
articles 2—5; lateral margin with SS or PS along most of the
length of articles 2-5; article 3 with distal margin width
greater than proximal margin of article 4; article 4 with distal
margin width greater than proximal margin of article 5.
Endite with (most species) or without coupling hooks (V.
endota, N. karkarook, N. prolixa, N. buzwilsoni).

Pereon: dorsal surfaces without setae; with (N.
amplocula, N. hirtipes) or without indistinct tubercles (most
species); with (N. vieta) or without wrinkle like furrows
(most species); pereonite 1 longer than pereonite 2. Coxae:
not forming sternal plates.

Pleonites: five unfused segments present; all equally visible
along dorsal margin (most species), or pleonite 1 partially or
completely concealed by pereonite 7 (N. anguda, N. boko, N.
curta, N. hirtipes, N. imicola, N. intermedia, N. natalis, N.
neglecta, N. obtusata, N. pilula, N. tenuistylis, N. valida, N.
wowine, N. brucei, N. helenae, N. aotearoa). Pleonite 3:
epimera with lateral row of setae absent; posteroventral excision
absent; enclosing or not enclosing pleonite 4. Pleonite 5:
posterolateral margins encompassed by pleonite 4.

Pleotelson: dorsal surface with anterodorsal depression
present or absent, otherwise smooth, setae, tubercles, pits
and ridges absent; RS present or absent on margins; PS
present or absent, when present moderately abundant,
restricted to posterolateral margins, or sparse, restricted to
apex; marginal teeth-like serrations absent.

Pereopods 1-7: dactylus with secondary unguis present
or absent; secondary unguis not large or strongly sclerotized
when present. Pereopods 1-3: ischium anterodistal angle
produced subequally or noticeably reduced on pereopod 3.
Merus anterodistal angle produced subequally. Dactylus
shorter than propodus. Pereopod I: merus anterodistal angle
produced to posterodistal extent of carpus or beyond.
Pereopod 7: basis noticeably broader in distal half compared
to proximal half; anterior margin with long PS along entire
length; medial carina with PS and SS along most of length
of article; posterodistal angle with long PS present. Ischium
anterior margin with PS and SS present or absent, PS sparse
when present and only occurring distally; posterior margin
with PS and SS present. Merus anterior margin SS present
or absent, PS absent; posterior margin with PS and SS
present or absent, PS sparse when present.

Penes: present or absent (vasa deferentia opening flush
to surface of sternite 7); when present short and flattened,
or long and tubular.

Pleopods: peduncle respiratory branchiae absent;
accessory lobe reduced, without complex folding. Endopods
1-4 with PS on most of margins, 5 with only a few or no PS
on margins; 1-4 without elongate laterally curving lobe
arising from proximomedial angle. Exopods 1-4 without
slender accessory lamella at posterior proximolateral angle.
Pleopod 1: not operculate; peduncle length shorter than
breadth; exopod and endopod broad, or only endopod
narrow; exopod margin rounded, broad at apex; endopod
width greater than 0.5x width of exopod. Pleopod 2
appendix masculina: arising basally or sub-basally; shorter
or longer than endopod; broad, width equal to or greater
than half pleopod peduncle length, or slender.

Uropods: inserted ventrolaterally on pleotelson;
extending subequal to or beyond pleotelson, or not
extending beyond pleotelson. Peduncle moderately or
strongly produced along medial margin of endopod.
Endopod and exopod margins with RS present or absent;
PS on most of margin length; apices entire, not bifid or
sub-bifid, with at least 2 RS. Endopod lateral margin with
or without prominent lateral excision; without distinct pit.

Remarks. Kensley & Schotte (1989) placed Natatolana in
the subfamily Conilerinae, based on the classification
outlined by Botosaneanu et al. (1986). The subfamily
divisions of the Cirolanidae, however, appear to be weakly
defined and require revision through a phylogenetic analysis
of the entire family, as suggested by Brusca er al. (1995)
and Bruce (1995b). Natatolana is difficult to incorporate
in phylogenetic analyses because of its diversity (Riseman
& Brusca, 2002) and because no unique apomorphies have
been proposed that define it (Wetzer et al., 1987). The
approach of using an exemplar for the genus presents
difficulties because of polymorphism across the species.
For example, Brandt & Poore (2003) use N. woodjonesi as
a representative species in analysing suborder and
superfamily relationships and characters. They score the
pleopod 5 endopod as lacking setae whereas they are present
in small numbers in several other species of Natatolana
(Brandt, 1988, fig. 50; Brusca et al., 1995; Keable, 1996b;
this study, e.g., Fig. 28). It is an objective of this study to
address some of these issues by clarifying character
distribution within the genus and species identification.
Examination of specimens and descriptions of all species
of Natatolana indicates that a putative synapomorphy that
can unambiguously define the genus as a monophyletic
group is the setation pattern on pereopod 7. This pattern
entails the presence of long plumose setae on the length of
the anterior margin and at the posterodistal angle of the
basis, and the lack of plumose setae on the length of the
anterior margin of the ischium. The plumose setae at the
posterodistal angle of the basis are as long or longer than
the ischium. This setation pattern is unique among the
known taxa of the Cirolanidae (although it may occur in
Sintorolana, a genus known only from a juvenile specimen
in which pereopod 7 is missing). A similar setation pattern
occurs in Dolicholana elongata but in this species plumose
setae are present along the entire length of the anterior
margin of the ischium and on the posterior margin of the
merus. Of the species placed in Natatolana, plumose setae
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on the posterior margin of the ischium of pereopod 7 have
only been observed in N. angula, N. karkarook, N. narica
and N. tenuistylis. In these taxa these setae are sparse and
do not extend all the way along this margin. In D. elongata
plumose setae, however, are abundant and occur all the way
along the margin. Only N. boko and N. tenuistylis are known
to have plumose setae on the posterior margin of the merus
of pereopod 7. Species of Dolicholana also differ from those

Plate 1. Elongate robust setae on male of Natatolana corpulenta AM
P48075, a—c pereopod 1 merus, d—e pereopod 5 carpus (A) whole article,
scale = 25 um; (B) enlargement of setae, scale = 50 um; (C) enlargement
of setae showing sculpting, scale = 50 um; (D) whole article, scale = 200
um; (E) enlargement of setae showing sculpting, scale = 50 um.

of Natatolana in the characters noted below (Keable, 1999).

Other putative synapomorphies that may define
Natatolana as a monophyletic group include: the smooth
medial surface of the mandibular molar lacking slender setae
(see Keable, 1996b; Keable, 1999); the short antennule in
which the flagellum is shorter than, or subequal in length
to the peduncle with articles broader than longer; and the
narrow frontal lamina lacking a posteroventral projection.
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Comparison of these additional synapomorphies to
characters occurring in other genera suggest, however, that
they are not unique and further analysis is necessary before
their phylogenetic significance can be fully evaluated.

The composition, relationships and phylogenetic
significance of the four existing informal groups (the N.
albicaudata, N. pellucida, N. valida and N. woodjonesi
groups—Bruce, 1986; Wigele & Bruce, 1989) within
Natatolana are unclear because characters used in defining
them may not be shared by all members of the group and/
or may be shared by species excluded from the group. For
example, ambiguous characters used in defining these
groups include:

» entire or complete coxal furrows—these occur in
species placed in both the N. albicaudata and N.
pellucida groups;

» pereopod 2 lacking robust setac on the palm of the
propodus—this is a condition that occurs in all species
included in both the N. pellucida and N. woodjonesi
groups;

» pereopod 7 basis narrow with margins straight—this
state occurs in the N. pellucida group and is
indistinguishable from the state described for the N.
valida group (pereopod 7 basis narrow, broadening
distally, margins nearly straight).

Furthermore, conflicting statements have been made
regarding the composition of the informal groups within
Natatolana and some of the characters used in formulating
them. For example, N. rossi and N. hirtipes have been
included in the N. valida group, which is characterized by
having “coxal plates with furrows feeble or absent”, despite
N. rossi and N. hirtipes being differentiated from N. matong
on the grounds that they have “distinct” or “conspicuous”
coxal furrows (Bruce, 1986, p. 97). Also, many species do

not readily fall into these groups (Bruce, 1986; Bruce &
Olesen, 1995; this study).

A robust phylogenetic analysis of Natatolana is,
therefore, required to determine the utility of these groups.
A relevant character that has not been highlighted previously
is the development of long, modified, robust setae on the
posterior margins of the merus of pereopods 1-3 and on
the distal margin of the carpus of pereopods 4-6 (Plate 1).
These specialized setae are only known to occur on males
of the species Bruce (1986) placed in the N. pellucida group
(N. pellucida, N. corpulenta, N. galathea, N. laewilla, N.
longispina) and N. debrae n.sp., N. sinuosa n.sp. and N.
zebra n.sp. This and other characters included in the species
diagnoses presented here, however, were used in a
phylogenetic analysis by Keable (1996) that was incon-
clusive (being both ambiguous and partially resolved)
regarding species relationships within Natatolana. The main
conclusions of this analysis were that morphological
characters are difficult to use because of problems in
defining enough character state transitions to resolve
relationships. This was viewed as being possibly the result
of a strong adaptation to the benthic/scavenging niche,
resulting in a conservative morphology, and/or particular
speciation processes. Consequently, study of functional
morphology of species of Natatolana to further resolve
morphological character states and use of molecular
techniques to clarify patterns of speciation within the genus
were suggested to aid progress in determining species
relationships.

Material examined during this study indicates the need
to place Natatolana lurur Bruce, 1986 and N. wullunya
Bruce, 1986 in synonymy with N. arcicauda Holdich,
Harrison & Bruce, 1981, and N. nammuldi Bruce, 1986,
respectively. Therefore, 59 previously described species are
recognized and, with the addition of 13 species described
here, the total number of species now in the genus is 72.

Key to species of Natatolana

Although some species can be identified using only female specimens, the key is written under the
assumption that a fully adult male specimen is being used. Male specimens are preferable for identification
because they have additional diagnostic characters (e.g., penes, appendix masculina) not found in females.

Due to uncertainty regarding many character states in N. anophthalma and N. pallidocula, they are
not included in the key. Couplets to which they may key (based on their descriptions) are indicated
using symbols T and I respectively. Comparisons of these species to those identified in the marked

couplets are given at the end of the key.

Diagnostic characters are highlighted in bold text in some of the longer couplets which utilize additional

characters to aid in identification.

1 Uropod endopod, lateral margin with prominent deep excision

(.2, Fig. 30) coeoieee e

—— Uropod endopod, lateral margin without prominent eXCiSION .......c..eouererreereeneereesenenreenceneeneenees 3

2 Coxae, all with furrows present; pleotelson with 4-6 robust setae
on posterolateral margins; penes absent in males, vas deferens

opening flush with the surface of sternite 7

—— Coxae 2-5 without furrows; pleotelson with 10-14 robust setae
on posterolateral margins; penes present in Males ........coccoevevveeeieciinienneenreeneenennnn N. honu n.sp.

3 (a) Pleotelson with distinct dorsal depression (€.8., Fig. 47) ccccvvrivirenininiiierenirereeeeecenie e 4

—— (b) Pleotelson without distinct dorsal depression; pereopod 7, basis
with the distance between the medial carina and the anterior margin
less than between medial carina and the POStEIior MArGin ........ccceeeererriereneneeeeieieneseeeeeeeenen 15



10

11

13

14
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(c) Pleotelson without distinct dorsal depression; pereopod 7, basis
with the distance between the medial carina and the anterior margin
greater than between medial carina and the poSterior Margin ..........cocceeeevererininiienenenenennens 48

Antennule, peduncular articles 1-2 geniculate; antennal flagellum
extending at 1€aSt t0 PIEOM c..cc.iiiiiirieieieiee ettt s N. vieta

Antennule, peduncular articles 1-2 colinear; antennal flagellum
NOt EXENAING L0 PLEOM 1..eutiutiiiieitiei ettt et eh ettt ee e ea et e b et e seeebeente st eneesme et et enee 5

Pereopod 3, propodal palm with robust setae; penes absent in
males, vas deferens opening flush with the surface of sternite 7 .........ccoceeveeneeee I T N. natalensis

Pereopod 3, propodal palm without robust setae; penes present in
TALES ...ttt ettt ettt et ee et et he et et en e e et e e et ent et e be bt eneenten e et e st e seenseeneenean *6

Pleotelson, apex strongly produced, posterolateral margins straight
or concave and noticeably less convex than anterolateral margins
(€8s FFIZ. A7) oottt ettt st s bbb e et besateennesseesraenneens 7

Pleotelson, apex not strongly produced, posterolateral margins
convex and joining smoothly with anterolateral margins (e.g.,

I, 53 ) ettt e et a et h e et et et ea et er e naanenn 10
Coxa 2, anteroventral corner produced into an acute tooth (Fig. 13) .....c..cccoeeveneenes % N. corpulenta
Coxa 2, anteroventral COrner TOUNAEM ...........uueeiiiiieeeiee ettt saas 8

Pereonite 1 and coxa 2 with sinuate posterior margins, posteroventral

corners developed into acute coxal points (€.g2., Fig. 45) oo 9
Pereonite 1 and coxa 2 with straight or slightly convex posterior
margins, posteroventral corners rounded..........oocooeriiiireiinien e I N. femina n.sp.

Pereonite 1 and coxa 2 with the posteroventral corners developed
into strong coxal points (Fig. 45) ...cciiiiirierere ettt enean N. sinuosa n.sp.

Pereonite 1 and coxa 2 with the posteroventral corners developed
into weak coxal points (Fig. 14) ... N. debrae n.sp.

Pleotelson, posterolateral margins with 2 robust setae; uropod
endopod, lateral margin slightly concave with a prominent notch

(FIZ. 22) ettt et ettt st r e e st en e T N. flexura n.sp.
Pleotelson, posterolateral margins with 8 or more robust setae;
uropod endopod, lateral margin convex without a prominent notch ...........cccccecviciininiincnnae. 11

Eyes vestigial, ommatidia indistinct and weakly pigmented,;
coxae, all with furrows or some without furrows; coxa 2,
posteroventral corner strongly rounded so that posterior margin
appears shorter than anterior MArgin ...........coeoceeeeceerecierieineeinrenreeeeresereeeeensesenens T N. laewilla

Eyes well developed, ommatidia distinct and strongly
pigmented; coxae, all with furrows; coxa 2, posteroventral corner
NOL SLrONZLY TOUNAEA ...coviiiiiiiiieeiieec ettt ebaesaesrbesseeshaesseesseensaesseas 12

Pereonite 1 and coxa 2 with sinuate posterior margins,
posteroventral corners developed into acute coxal points (e.g.,
I A5 et ettt et et ettt nee N. longispina

Pereonite 1 and coxa 2 with straight or convex posterior margins,
posteroventral corners slightly rounded (e.g., Fig. 51) oo 13

Pereopod 5, propodus elongate (twice length of pereopod 7
Propodus) (Figs. 52-53) .. ittt ettt e N. zebra n.sp.

Pereopod 5, propodus short (less than twice length of pereopod 7
Propodus) (€.2., FiZs. 20=27) ...ttt ettt ettt et sae b b e st et e et n et et e eaean 14

Pleotelson width at posterior third greater than half basal width,
posteroventral margins strongly convex; uropod endopod relatively
broad, width greater than half length of lateral margin..........ccocevevenvinnieniencicenns N. galathea
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—— Pleotelson width at posterior third less than half basal width,
posteroventral margins weakly convex; uropod endopod relatively
narrow, width less than half length of lateral margin ..........ccoecereeieiiienieninnnieeens N. pellucida

15 Antennal flagellum longer than body

—— Antennal flagellum shorter than body

16  Pleotelson, margins straight, robust SEtag PreSENt ........ceveerereerrerrereriiereerieenieeseesersensareens N. endota
—— Pleotelson, margins sinuate, robust SEtae abSent ........coceeeverveiviriienenienceerieneeeeeeanes N. prolixa

17  Pleotelson, margins without robust setae

—— Pleotelson, margins with robust setac

18  Pleotelson, posterolateral margins concave and meeting at a narrowly
rounded apex; appendix masculina, apex bluntly rounded ..........cccoocevevivnnnienencerennne N. boko

—— Pleotelson, posterolateral margins convex and meeting at a truncate
apex; appendix masculina, apex with digitate ProCess .......cocvvrreereerireriercrereereessensesseenes N. pilula

19  Males with penes; interocular furrow incomplete or absent; coxal
furrows present on all coxae; pereopods 2 and 3, propodal palms
WILD TODUSE SEEAC ..eeeivvvviieeiieiieeiiee e it e eere e e eebae e eessnreeeeetseeeessnraeesnssasesessraeessrnnseessrnsesesesreessrnreness 20

—— Males without penes; interocular furrow complete, incomplete

or absent; coxal furrows present on all, some or none of the coxae;
pereopods 2 and 3, propodal palms with or without robust Setae ..........cecceveeeeveierenenicneneenne. 30

20 Pleonite 4, posterodorsal margin strongly concave proximal to

meeting ventrolateral margin at apex (€.2., FiZ. 5) oo 21
—— Pleonite 4, posterodorsal margin sinuate, convex proximal to

meeting ventrolateral margin at apex (€.2., Fig. 25) .o 25

21 Eyes rounded, length less than twice height; appendix
masculina in males straight or only very slightly curved laterally

(B0, FAZ. 27) oottt ettt sttt st et st et sh et she e st en b st e e naeentesaneenne 22
—— Eyes clongate, length approximately twice height; appendix
masculina in males strongly curved or twisted laterally .........cccocvvveeriiirneeniieninneeniereneee e 24

22  Pleonite 2, dorsal posterolateral margin strongly projecting
posterior to ventral posterolateral margin; appendix masculina,
aAPEX bIUNLLY TOUNAEA ..c..eiiiiiiiiiiiii ettt ettt ear e eneeanee e 23

—— Pleonite 2, dorsal posterolateral margin projecting subequal to
ventral posterolateral margin; appendix masculina, apex tapered
0 fINELY ACULE POINL cuvirviiriiieiierieritciie ettt ee e st esre et e sbe e beesseesneesnesssesaneanns N. pastorei

23 Eyes with light pink pigment (fading with preservation),
approximately 9 vertical and 10 horizontal ommatidia; pleotelson,
apex not strongly produced, posterolateral margins convex and
joining smoothly with anterolateral margins; pereopod 7, basis
posterior margin with sparse setae proximally and distally or with
setac completely abSENL......ocviiriiiieiiiieieneeeee e N. meridionalis

—— Eyes with dark red or black pigment (generally not fading with
preservation), c. 17 vertical and 12 horizontal ommatidia;
pleotelson, apex strongly produced, posterolateral margins concave
and distinctly angled to anterolateral margins; pereopod 7, basis
posterior margin with relatively dense setae present on entire length ...........cccovvvrernenne. N. oculata

24  Coxa 2, anteroventral corner produced into an acute tooth (e.g.,
Fig. 13); pleotelson, anterolateral margins straight, angled to
POSErolateral MAIZINS ....c.cceteuiiiiiereet ettt ettt sttt ea e se e eaeeseesbeteseesaeseenee N. nitida

—— Coxa 2, anteroventral corner rounded; pleotelson, anterolateral
margins convex and joining smoothly with posterolateral margins .........cc.cceceeeereenens N. intermedia
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25 Eyes well developed, ommatidia distinct, with dark pigment
(generally not fading with preservation); pleotelson posterolateral
margins straight, distinctly angled to anterolateral Margins ...........cccceceveerereereninienneenenenenens 26

—— Eyes vestigial, ommatidia indistinct, lacking pigment (possibly
fading with preservation); pleotelson posterolateral margins
convex, joining smoothly with anterolateral Margings .......c..ccoevecververiverieerrtirnesieeseeseeneersenseees 27

26  Adults of small size, c. 8 mm in length; appendix masculina slender

and strongly curved LateTally .......ccccevceiierrieniinie et e ** N. gracilis
—— Adults of large size, to over 25 mm in length; appendix masculina

broad and diStinCELy tWISTEA ...coevvveeiiiriiriieie ettt st e sanenne N. obtusata
27 Appendix masculina slender, margins smooth, apex bluntly

010 1T (o O OO TP TR ORI 28
—— Appendix masculina broad, margins with a distinct notch or

PIOJECLION TIEAT APEX 1evvvrueerreerrersrrerseersessesssesseesssesssessesssessseensasssessesssesssssssesssessessseenseessasssesssesnsens 29
28  Appendix masculina strongly curved laterally ..........ccocceeiieveiiininennicnennenens T N. californiensis
—— Appendix masculina slightly curved laterally ..........ccccccereevirenvenininnnneeeeeeenne N. bowmani

29  (a) Appendix masculina, apex rounded and proximal margin of
distal notch blunt; pleotelson usually with 12 or less robust setae;
pereopods 1-2 propodal palm with fewer than 5, 3 robust setae
respectively; uropod exopod lateral margin with fewer than §
TODUSE SELAC .....evviviiiiriitiiini ittt sr e b e enas N. imicola

—— (b) Appendix masculina, apex rounded and proximal margin of
distal notch blunt; pleotelson usually with 12 or more robust setae;
pereopods 1-2 propodal palm with 5, 3 or more robust setae
respectively; uropod exopod lateral margin with 8 or more robust
SCUAL L.vveuereereetieseeseesteesseaateesseesaeesta st e st e et eeseense e bt e te et e enbeeateehbesteesteese et eeneantaenseensanneene N. rekohu

(c) Appendix masculina, apex acute and proximal margin of distal
NOtch With an aCULE PrOJECTION . ..ecuitirtieieeiieiieiete ettt ettt et seesee bt enaeseeneene N. natalis

30 Eyes elongate, length approximately twice height; pereopods 2

and 3, propodal palms with robust setae; pleotelson, posterolateral

margins with at 1east 10 rODUSE SELAL ......ccccerveiriiiirieriiritiiie ettt sre e eeeesraeseean 31
—— Eyes short, length approximately equal to height, or vestigial;

pereopods 2 and 3, propodal palms with or without robust setae;

pleotelson, posterolateral margins with more than or less than 10

TODUSE SCLAC ..c.veeveeieeniintiieie ettt et ettt et e s s er st e st e et es e es e et e b e sreereesassbessessesseenermeeateneennen 37

31 Appendix masculina broad, margins strongly curved laterally, apex

trUNCAte (FiZ. 50) .oioviiriiiiiieeiirie ettt ettt et sr et e sra e e sseebessnessnesanesree + N. virilis
—— Appendix masculina slender, margins straight or slightly curved

laterally, apex bluntly rounded (e.g., Fig. 28) ..c.covvriiiiiiiniiieerentiie et 132
32  Appendix masculina distinctly shorter than endopod ..........ccoccoeiiinieinnincnicnenne N. nukumbutho
—— Appendix masculina subequal to, or longer than, endopod length ...........coccoveviiiininiinnnenenn. 33

33 Frontal lamina, apex strongly expanded (broader than posterior
TNATZIN) weetterueiiueeniereerareeree e set e ueeshe e atesseenseeses e saeseesseeeaeeeheesaeeensesse e e e ea st enseensesaseentesaeensenneensansanen 34

—— Frontal lamina, apex weakly expanded (width equal to, or narrower
than, POSIETION MATZIN) .ieuveeriirierriereriirrteerersteeresieesreeseesseesessssensesssesssesseessassssessasssesssesas N. valida

34 Pleonite 4, posterodorsal margins strongly sinuate, distinctly

convex proximal to meeting ventrolateral margin at apeX ......ccoeceeveveerrereerenenenenreseese e 35
—— Pleonite 4, posterodorsal margins weakly sinuate, indistinctly

convex proximal to meeting ventrolateral margin at apeX .......ceccveveerrerrreereererieenirennens N. matong
35  Coxal furrows present 0N all COXAE .....c.eoueruerirrerieirrereeiriereeriererteeeseeraeseteesassesseeesessessssessesessens 36

—— Coxal furrows present on anterior COXae ONLY ....ccccevverreereerrersrerrennerniesieeseesseeseessenns N. carlenae

145



146

Records of the Australian Museum (2006) Vol. 58

36

37

38

39

40

41

42

43

44

Eyes, anterior margin angled, sloping posteriorly from dorsal
margin to ventral margin; interocular furrow smoothly convex

(Fag. 2 ) e ettt e h et et ettt s ae st b b en et et eae et tene N. hirtipes
Eyes, anterior margin convex; interocular furrow produced
anteromedially (FiZ. 41) oot N. rossi

Pleonite 4, posterodorsal margin strongly concave proximal
to meeting ventrolateral margin at apex (e.g., Fig. 5); interocular
furrow complete (€.2., FIZ. 5) ottt sttt ere e s e st s e nee s 38

Pleonite 4, posterodorsal margin sinuate, convex proximal to
meeting ventrolateral margin at apex (e.g., Fig. 25); interocular

furrow complete Or iINCOMPLELE ........ceiuiiuiiiei ettt ettt esee b s e e e e seeseeeneenean 41
Uropod exopod longer than endopod .........ccveveiriineiiennirinenienienieeseeseeesee e sssesreessessesssesseess 39
Uropod exopod distinctly shorter than endopod ..........cooiiiiiinininiiinieieneerer e 40

Pleotelson, posterolateral margins broadly rounded, approximately
parallel to basal margin at apex; uropod endopod, medial margin
SIIUALE ...ttt s et s e N. narica

Pleotelson, posterolateral margins convex, not parallel to basal margin
at apex; uropod endopod, medial margin smoothly conveX.........c.ccoecvvrveerenne N. paranarica n.sp.

Frontal lamina, lateral margins straight and parallel; pereopod 3,
ischium anterodistal angle extending subequal to that of pereopods
1and 2 (8.2, FIZ. 26) weooiiiiiieriieeeee ettt ettt sttt st e ree et et e e e e enee N. thurar

Frontal lamina, lateral margins straight and narrowing anteriorly;
pereopod 3, ischium anterodistal angle distinctly less extended
than that of pereopod 1 and 2 (Fig. 6) ....occvevrieniiriieniieniirteereneeneeeseesreeiesne e N. aotearoa n.sp.

(a) Eyes well developed, ommatidia distinct; interocular furrow
developed into a distinct ridge; uropod exopod length subequal to
EIAOPO .ttt ettt e bt e e et e bt e e s n et besh b resraeanenseente N. japonensis

(b) Eyes vestigial, ommatidia indistinct; interocular furrow
developed into a distinct ridge; uropod exopod length distinctly
shorter than endOPOd.........coocuieiiiiiiii ettt ettt s neere e eane 42

(c) Eyes well developed with distinct ommatidia; interocular
furrow not developed into a distinct ridge; uropod exopod length
distinctly shorter than endoPOd .........cevvieieiiiriinieerir ettt e bee e e snaesaesree s 43

Interocular furrow complete; pleotelson, anterolateral margins
convex and joining smoothly with posterolateral margins;
pereopod 3, ischium distinctly less extended than that of pereopods
1 and 2 (€.8., FIZ. 0) cuvoiiiiiiiieiiee ettt ettt sr e sha et en T N. caeca

Interocular furrow incomplete, anteriorly deflected; pleotelson,
anterolateral margins straight and distinctly angled to anterolateral
margins; pereopod 3, ischium extended subequal to that of
pereopods 1 and 2 (€.8., FiZ. 26) ceeceviieieiiieeceeeeeeieeerese e T N. gorung

Maxilliped, palp lateral margin with plumose setae on articles 2—
5; pleotelson, apex truncate (forming a line parallel with basal
TNATZIN) ©eueeiitereiierereetereteereeseeseeeneesreesessesensaeseesnseeneeshessateessesseesseenseessesnnesnnesneesans N. helenae n.sp.

Maxilliped, palp lateral margin with slender setae on articles 2-5;
pleotelson, apex forming an angle or rounAed .........ccoeririiiriieniei e 44

Uropod endopod broadly rounded distally, medial margin
extending posterior to endopod apex; pleotelson, posterolateral
margins broadly rounded (convex and smoothly continuous with
anterolateral margins approximately parallel to basal margin at
apex); pereopods 2 and 3, propodal palms with robust SEtae............cceeeeeerererieierenereneeeeenns 45

Uropod endopod lanceolate, medial margin not extending
posterior to endopod apex; pleotelson, posterolateral margins
broadly rounded or not broadly rounded; pereopods 2 and 3,
propodal palms with or WithOUt TODUSE SEAC .......ecverveciieiieeeierieiiire ettt e neeaeas 48



45

46

47

48

49

50

51

52

53

Keable: Revision of the isopod genus Natatolana

Antennal flagellum of males with digitate processes at anterolateral
margin of articles; uropod endopod, lateral margin with distinct
0101 o] | RO UP R SURPRURI N. insignis

Antennal flagellum of males without digitate processes; uropod
endopod, lateral margin without diStinct NOLCh ......coccoviiiiiiiiiii s 46

Maxilliped, endite without coupling hooks; maxillule, endopod

with simple robust setae lacking SEtUles ........ccovverieririeiiineiiirene e N. buzwilsoni n.sp.
Macxilliped, endite with coupling hooks; maxillule, endopod with

PAPPOSE TODUSE SELAC ....eeuueeeuteueiitteiteerteeteet ettt s teruteeaeeateene et ee e e eaeeeaeeshe e et eenteeseeneeenneenseenneeaeeeneenn 47
Interocular furrow COMPIELE ........coverviiriieniieriireeeriere ettt ereeste e raeseesssesane e N. amplocula
Interocular furrow MCOMPIELE ....cc.covuiiiiiiiiirriiiieeie ettt ettt st eee e N. curta
Labrum with acute laminar projection ..........ceeceererveenreeerierseeesresieeseeseeseesessseensenns N. karkarook
Labrum SIMOOTH ....cc.oiviiiiiiiiiee et ettt ettt et ettt ebe st e e s e 49

Antenna at least 0.5x as long as the body; pleonite 2, ventral
posterolateral margin strongly projecting posteriorly to dorsal
posterolateral margin; pleonite 4, posterodorsal margin strongly
sinuate meeting ventral margin at a small POint ...........cccooeiiriiiiieieniniene e N. tenuistylis

Antenna less than 0.5x as long as the body; pleonite 2, ventral
posterolateral margin projecting subequally, or anteriorly, to dorsal
posterolateral margin; pleonite 4, posterodorsal margin sinuate
but not meeting ventral margin at a Small POINE ........ccieviiiiiiririreer e 50

Appendix masculina, apex with acute projection; interocular
furrow incomplete; coxal furrows distinct on all coxae, never
discontinuous; pleotelson, posterolateral margins with fewer than 8
robust setae; pereopod 7, basis posterior margin with setae present;
uropod exopod, lateral margin with robust SEtae PreSent .......ccoevevevceeriereerereririniesereeseeeneenens 51

Appendix masculina, apex with projection forming a’Y shape
or bluntly rounded; interocular furrow complete, incomplete or
absent; coxal furrows distinct on all or only some coxae, sometimes
discontinuous; pleotelson with fewer or more than 8 robust setae;
pereopod 7, basis posterior margin with setae present or absent;
uropod exopod, lateral margin with robust setae present or absent .........c.cceveeeeveereneninnncrseeneene. 52

Coxal furrows extending completely across coxae 4—7; pleotelson,
posterolateral margins convex and joining smoothly with
anterolateral margins; pereopod 7, basis posterior margin with
dense setae along entire 1eNGh ........cccoocveciriieriiiriniiee ettt e e enee N. gallica
Coxal furrows extending only about 50 to 75% of the way across

coxae 4-7; pleotelson, posterolateral margins straight or only
slightly convex and noticeably angled to anterolateral margins;

pereopod 7, basis posterior margin with Sparse Setae ........c.ccoevevreeverierereerieerserseerrerneens N. thalme
Percopods 2 and 3, propodal palms with robust SELac.........ccceceevireerieiierenieneneeceeeee e 53
Pereopods 2 and 3, propodal palms without robUSt SELAE ........c.cceeveereireeriirrrereerieneenreereeneees 57

Appendix masculina, lateral margin projecting, apex formed
into a Y shaped process; interocular furrow incomplete; coxal
furrows distinct on anterior coxae only; pereopod 7, basis posterior
margin with setae present on entire [ength ........ccccooiviviiiiniiiininnn e N. borealis

Appendix masculina, margins smooth, apex bluntly rounded
not forming a Y shaped process; interocular furrow complete,
incomplete or absent; coxal furrows distinct on anterior coxae
only, or on anterior and posterior coxae; pereopod 7, basis posterior
margin with setae restricted to proximal half or absent ...........c.ccooceieirninenininererereeee e 54
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54

55

56

57

58

59

60

61

62

63

64

Appendix masculina strongly curved laterally, forming semi-
circle; interocular furrow absent; pleotelson, posterolateral
margins straight and distinctly angled to anterolateral margins........c.ccceeerveniennene. N. gracilis **

Appendix masculina straight or only slightly curved laterally;
interocular furrow complete or incomplete; pleotelson,
posterolateral margins straight and distinctly angled to anterolateral
margins, or convex and joining smoothly with anterolateral
TTMATZITIS tvveerrrnreereeteeteeteesteensenteeaseenseesseenueensesnsesnssensenseessseaneessessseenseensesnseenseensesssssnsesnsesseensenseesn 55

Coxal furrows distinct, continuous on all coxae; basis of pereopod
7 broad, width greater than 0.5x length, posterior margin without
SELAR ..euveuerirtemeetetenteuee e tenerae st es et et et se s et e et e he e e e et ettt et see e e et ek et et ne bt et st et ene st et e eneen 56

Coxal furrows indistinct, discontinuous or absent on coxae 4, 5
and 6; basis of pereopod 7 narrow, width less than 0.5x length,
posterior margin with setae on proximal qUATter..........coceveeveerieiineniernrteneeseeeeee N. arcicauda

Interocular furrow COMPLELE ........cccceiiiiiiiiiiiiirie ettt ettt st eee s N. albicaudata
Interocular furrow INCOMPLELE ......cc.eriiiiiiiiriieiiietee ettt ettt N. chilensis

Pleotelson, posterolateral margins straight and meeting at angular
APCX cvertereuenteteuetesete st ete sttt e et ettt ekttt ea et es et ettt ekt e et ekt e s ek ta e es et ettt sk ea e s eh et ea bt e nescaeanenin

Pleotelson, posterolateral margins convex or concave

Pleotelson, posterolateral margins distinctly angled to anterolateral
margins; antennal peduncular article 4 without a row of long
slender setae along entire posterolateral MAargin .........cocceceeeererririeninieiinesieneeeeeeses e 59

Pleotelson, posterolateral margins joining smoothly with
anterolateral margins; antennal peduncular article 4 with a row of
long slender setae along entire posterolateral MAargin ..........ceceeevervenerienneenieerieeeneenieenee N. lowryi

Pleotelson, posterolateral margins meeting at an acute angle;
pereopod 7, basis with anterior margin distinctly sinuate (distance
between anterior margin and medial carina greater than between
posterior margin and medial carina) and posterior margin with
setae along entire 1eN@Eh ........ccccooiiiiiiiiii ettt N. luticola

Pleotelson, posterolateral margins meeting at an obtuse angle;
pereopod 7, basis with anterior margin slightly convex (distance
between anterior margin and medial carina less than between
posterior margin and medial carina) and posterior margin without
SEUAL +eevvervrerveseertestreseeeerese e saessesesaesbeshbessteesaesste b e e b ae b e erat et e eastentesaranneesh e e nteeraensaebeente N. neglecta

Pleotelson, posterolateral margins concave ... N. brucei n.sp.

Pleotelson, posterolateral Margins CONVEX .......c.uerierreerueruirrierrierresieesiuesseesseessassseenseessesssaessasees 61

Interocular furrow complete and pleotelson with at least 8 robust
SELAC O TNIATZITIS .euvvenveeuerrreenreeueeereeneesseereeessenseesseensearsesueensesssessernsenseensassnsensaessessssnsenns N. angula

Interocular furrow complete and pleotelson with less than 8 robust
setae on margins, or interocular furrow incomplete and pleotelson
with a maximum of 8 robuSt SEtae 0N MATEINS .....eevuerreiiririieeireriirteeienteeeeereesreeeesieeseesseeneeens 62

Frontal lamina, lateral margins straight and narrowing
anteriorly; pleotelson posterolateral margins with 4 robust setae;
uropod exopod lateral margin with robust setac absent .........ccceeeverveerenienienenenrencenee. N. arrama

Frontal lamina, lateral margins medially constricted; pleotelson
posterolateral margins with 4 or more robust setae; uropod exopod

lateral margin with robust setae PreSent Or AbSENL..........ccuieviirrueereeiuerreeenienreenreneesieeseesseereeesnes 63
Uropod exopod less than 80% length of endopod ...........cceveiiiiniiiinenininciicieieesecieeenen 64
Uropod exopod greater than 85% length of endopod ........ccoeriiiiiiiiiiiiiieeeee e 67

Uropod exopod, lateral margin with robust setae present ..

Uropod exopod, lateral margin with robust setae absent
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65 Antennal flagellum with more than 19 articles extending to the

POSLETIOr Of PEIEONIE 3 ....cciviiiiiiierieiiieieeterie et eeite st eirereeeeeeeeenresaeesenenes

—— Antennal flagellum with less than 19 articles, not extending beyond

PEIECONILE 2 c.oeiiiieiieiiiiiteeei et et et esteeieeereesutesateeetebe e st eene et enaeesaeentenaeenseennean

66 (a) Interocular furrow complete; pleotelson length less than

basal width, posterolateral margins usually with 4 robust setae ................

—— (b) Interocular furrow incomplete; pleotelson length less than

basal width, posterolateral margins usually with 4 robust setae ................

(c) Interocular furrow incomplete; pleotelson length greater
than basal width, posterolateral margins usually with 6 robust

SELAC ettt ettt ettt ettt s et ettt et e eet s aenaaeanaaas

67 Appendix masculina, apex falcate; antenna reaching to posterior
of pereonite 3; pleonite 4, posterodorsal margin broadly rounded,

apex not angled; uropod endopod, apex rounded..........ccceevverviirreriernirnnen.

—— Appendix masculina, apex bluntly rounded; antenna reaching to
posterior of pereonite 2; pleonite 4, posterodorsal margin rounded,

apex angled; uropod endopod, apeX ACULE .......cccevierreriuerreerieerieenieeeeneeenees

68 Pleotelson, apex distinctly produced, margins usually with 4
(occasionally with 6) robust setae; uropod endopod, lateral margin

angled at midpoint with each half approximately straight ..........c.ccccccceee.

—— Pleotelson, apex indistinctly produced, margins usually with 8
(occasionally with 6) robust setae; uropod endopod, lateral margin

slightly sinuate in larger SPECIMENS .......ccvereveereruerieenuenerieerneeenienseeeneseenee

N. lilliput n.sp.

.................... N. kahiba

N. rusteni n.sp.

................... N. wowine

N. woodjonesi

............... N. nammuldi

*  Although no adult males of Natatolana femina are known, based on the presence of other characters

in female specimens, fully adult males are predicted to have penes.

*% Because of uncertainty regarding the presence or absence of penes in N. gracilis, it is included

twice in the key.

Couplet 5 Natatolana pallidocula has more angled posterolateral margins of the pleotelson than N. natalensis.
In N. anophthalma the eyes are vestigial or absent, whereas they are well developed in N. natalensis.
Couplet 7 Natatolana pallidocula has rectangular eyes with 14 ommatidia in the horizontal row, whereas N.
corpulenta has oval eyes with c. 5 ommatidia in the horizontal row (see remarks for N. corpulenta).
Couplet 8 Natatolana pallidocula has rectangular eyes with 14 ommatidia in the horizontal row, whereas N.

femina has oval eyes with c¢. 5 ommatidia in the horizontal row.

Couplet 10 Natatolana anophthalima apparently lacks robust setae on the pleotelson posterolateral margins
(although they may have rubbed off), and the prominent notch on the uropod endopod lateral

margin, which are present in N. flexura.

Couplet 11 Natatolana anophthalma apparently lacks robust setae on the pleotelson posterolateral margins
(although they may have rubbed off), whereas they are present in N. laewilla. Examination of the
holotype of N. anophthalma is needed to determine further differences to N. laewilla but these

may include complete coxal furrows on all coxae in N. anophthalma.

Couplet 17 Natatolana anophthalma apparently lacks robust setae on the pleotelson posterolateral margins
(although they may have rubbed off) but can be separated from N. boko and N. pilula by the

smoothly convex posterolateral margins of the pleotelson meeting at a point.

Couplet 20 Natatolana pallidocula can be separated from all species identified from couplet 20 by its elongate
eye, concave posterodorsal margin of pleonite 4, angular posterior pleotelson margins and straight

appendix masculina.

Couplet 28 Examination of the holotype of N. anophthalma is needed to distinguish it from N. californiensis

although N. anophthalma is described as lacking robust setae on the pleotelson.

Couplet 31 Natatolana pallidocula apparently has the pleotelson with a more acute apex than in any of the

species identified from couplet 31.

Couplet 42 Natatolana pallidocula apparently has well-developed coxal furrows on all coxae, while these are

absent on at least some coxae in both N. caeca and N. gorung.
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Species of Natatolana

Natatolana albicaudata (Stebbing, 1900)

Cirolana albicaudata Stebbing, 1900: 631, pl. IxviiB.—Nierstrasz,
1931: 152.

Cirolana albicaudata var. japonica Thielemann, 1910: 8, figs.
1-4.—Nierstrasz, 1931: 152.

Cirolana albicauda japonica.—Iwasa, 1965: 14, 18.

Natatolana albicaudata.—Bruce, 1981: 958.—-1986: 71, figs. 46,
47.-1995a: 409 figs. 19F,G.—Brusca et al., 1995: 79.—Kensley,
2001: 230.—Bruce et al., 2002: 148.

Natatolana albicaudata japonica.—Saito et al., 2000: 64.

Not Cirolana albicaudata.—Barnard, 1936: 152, fig. 2a—c [mis-
identification = Natatolana insignis Hobbins & Jones, 1993].

Not Cirolana albicaudata.—Richardson, 1910: 5 [mis-identi-
fication = Natatolana amplocula Bruce, 1986].

Type material. Syntypes: 48 3, 3.8-5.3 mm, 29 9, 3.9, 4.2
mm, 5 mancas, 2.0-3.8 mm, BMNH 1906.4.19:44-54 (examined).
* Type locality: Barawon, Blanche Bay, New Britain [Papua New
Guinea, c. 6°S 150°E].

Material examined. Queensland: series from Lizard Island,
QId., 14°40'S 145°28'E, N. Preston: manca, QM W18917, 30 Dec.
1986; @, QM W18912, 9 Nov. 1987, stn 2; manca, QM W18913,
4 Dec. 1987, stn 2; manca, QM W18910, 30 Oct. 1987, stn 1.
New Caledonia: ¢,ZMUC CRU137,23°32'S 167°36'E, surface,
Dana Station 3604, 24 Nov. 1928.

Diagnosis. Interocular furrow: well developed, extending
across the cephalon; smoothly convex. Frontal lamina:
lateral margins straight, parallel. Antenna: c. 0.4% as long
as body, reaching to between the posterior of pereonite 2
and 4 (In the original description it is illustrated as extending
to posterior of pereonite 4 and described as about half the
length of the body. This agrees with the syntype specimens
examined here. The redescription of Bruce [1986] states
that it extends to the anterior of pereonite 3 but is variable
and may extend to pereonite 5). Coxal plates: furrows
strongly developed, on coxae 2-7. Pleonite 4: apex forming
a broad acute point. Pleotelson: broad, length 0.84x basal
width; anterodorsal depression absent; anterolateral margins
convex; posterolateral margins convex; apex not produced,
lateral margins converging smoothly to a point; with 7-10
RS (the original description and figures indicate 8§, Bruce’s
(1986) redescription gives 9 or 10 and his figures show 7).
Pereopod 2: propodus with 2 RS on palm. Pereopod 3:
propodus with 1 RS on palm. Pereopods 5-7: propodus long,
on pereopod 5 greatly elongate, 2x that of pereopod 7. Pereopod
7: basis broad, width 0.6x length; distance between anterior
margin and medial carina less than between posterior margin
and medial carina; posterior margin with setae completely
absent along entire length. Penes: absent. Pleopod 2 appendix
masculina: just shorter than endopod, 0.94x length of
endopod; slender; margins very slightly curved laterally;
apex not at angle to adjacent margins, bluntly rounded.
Uropods: exopod short, 0.78x the length of the endopod.

Size. The largest syntype specimen is 5.3 mm, Bruce (1986)
recorded specimens to 8.9 mm.

Remarks. Bruce (1986, p.53, 74) noted that Natatolana
albicaudata, N. amplocula and N. curta share a number of
similarities but that N. albicaudata can be distinguished
from all other species in the genus by a combination of
characters. These include having chromatophores,
conspicuously elongated dactyls, a slender propodus on

pereopods 4-6, and other characters dealing with the frontal
lamina, pereopods, pleotelson and uropods, coxal furrowing
and pleon shape that were not elaborated on. Both N. curta
and N. amplocula were originally known only from single
specimens. Comparison of the types and additional
specimens of all three species indicates that the characters
used by Bruce (1986) to differentiate them are difficult to
apply. Type specimens of N. albicaudata, however, differ
from those of N. amplocula and N. curta most noticeably
in having a less rounded uropod endopod and pleotelson. It
also appears to be a smaller species in which indistinct
tubercles do not form on the dorsal surface of the pereonites
of males and has fewer robust setae on the uropod exopod.
Further collections of N. albicaudata, N. amplocula and N.
curta from their type localities would help confirm this,
especially as the type material of N. albicaudata is in poor
condition, and Bruce (1986) indicated that in material he
identified, which is larger than the type material, the apices of
the pleotelson and uropods are far more distinctly rounded.

Richardson (1910) identified material from the
Philippines as both Natatolana albicaudata and N. curta
but did not indicate differences between these species.
Examination of the material Richardson identified as N.
albicaudata indicates it is most similar to N. amplocula.

The specimens reported here from Lizard Island and New
Caledonia are only tentatively identified because of the
difficulties in differentiating this species (noted above) and
because the material consists of a limited series of females
and juveniles.

Distribution and ecology. Records are restricted here to
Japan (Thielemann, 1910; Iwasa, 1965), northwestern and
northeastern Australia (Bruce, 1986), Indonesia (Nierstrasz,
1931), Papua New Guinea (Stebbing, 1900; Bruce, 1995a),
and New Caledonia. This range is tentative given the
similarities with N. amplocula and N. curta. Hayward et al.
(1999, 2001) report N. albicaudata from New Zealand but
Bruce (2003) considered this a probable misidentification.
From surface plankton to a depth of 250 m (Thielemann, 1910).
Natatolana albicaudata is not a scavenger. Bruce (19952)
has briefly discussed the ecology of this species, noting that
it has not been collected in Madang Lagoon using baited
traps but does occur there. It has also been collected from
coral rock and rubble rather than particulate substrata.

Natatolana amplocula Bruce, 1986

Natatolana amplocula Bruce, 1986: 74, fig. 48.—Brusca et al.,
1995: 79.-Bruce et al., 2002: 149.

Cirolana albicaudata.—Richardson, 1910: 5 [mis-identification,
not N. albicaudata Stebbing, 1900].

Type material. Holotype: female, 13.2 mm, ZMUC CRU1691
(examined). * Type locality: south of Kei Islands, 5°34'S 132°26'E.

Material examined. Philippines: 33 3, USNM 40959,
Tomindao Island anchorage, electric light, Albatross Expedition,
26 Feb. 1908 [reported by Richardson (1910)]; 583, 79 ¢,
USNM 40988, Java Island anchorage, electric light, Albatross
Expedition, 14 Dec. 1908 [reported by Richardson (1910)];32 2,
ZMUC CRU118, Tubajon Bay, Dinagat, 10°20'N 125°32'E,
corals, 40 m, 16 Jul. 1951, Galathea Station 414. Indonesia: J,
ZMUC CRU128, Banda Sea, 6°37'N 122°24'E, planktonic, 3 April
1929, Dana stn 3684; 57, ZMUC CRU127, off Java, 6°41.5'S
105°19.5'E, planktonic-surface, 3 Sep. 1929, Dana stn 3808.
Australia, Northern Territory: &, NTM Cr005812, New Year



Island, 10°55'S 133°01'E, 5Sm. Queensland: 3, ?, manca, AM
P47471, Shadwell Reef, 11°27.66'S 143°46.63'E, nightlight,
surface over 20 m depth, H. Larson, J. Leis, M. McGrouther, 12
Jan. 1993, QLD-646; series from west of Carter Reef, 14°33'S
145°35'E, surface over 30 m (neuston and vertical tows), J. Leis
& party, RV Sunbird, 4-7 Mar. 1983: 28 8,42 @, AM P47472;
2?2, 3 mancas, AM P47473; &, 59 ?, AM P47474; @, AM
P47475; 2, QM W18911, Lizard Island, 14°40'S 145°28'E, N.
Preston, 12 Nov. 1986, stn 1; &, AM P47476, off East Fitzroy
Reef, 23°34.92'S 152°11.76'E, 58 m, 16—17 Jun. 1993, SEAS
QLD-952. Western Australia: 58 3, @, NMV J37011, North-
West Shelf between Port Hedland and Dampier, 18°45'S 118°24'E,
trawl, 142 m, G.C.B. Poore & H.M. Lew-Ton, 5 Jun. 1983.
Southwest Pacific Ocean: 22 @, AM P47477, Elizabeth Reef,
Tasman Sea, 29°55'S 159°05'E, hand net at surface, attracted to
light at night, A. Gill & J.K. Lowry on RV Flamingo Bay, 12
Dec. 1987, site 42; &, @, AM P41150, Taupo Seamount, Tasman
Sea, 33°16.85'S 156°09.15'E, limestone and sand bottom, 244
m, 1.2 m sled, J.K. Lowry et al. on RV Franklin, 2 May 1989,
FROS589-8; &, damaged specimen, MNHN, New Caledonia,
19°07'S 163°22'E, 200 m, MUSORSTOM 4, 14 Sep. 1985, stn
0151; &, MNHN, Chesterfield Islands, 22°47.7'S 159°23.7'E,
360-390 m, MUSORSTOM 35, 11 Oct. 1986, stn 0299; ?, 2
mancas, NMNZ, Raoul Island, Kermadec Islands, 28°50'S
177°48'E, plankton net at surface over 268-332 m, RV James
Cook, 17 Jun. 1976.

Diagnosis. Interocular furrow: well developed, extending
across the cephalon; smoothly convex. Frontal lamina:
lateral margins straight, narrowing posteriorly. Antenna: c.
0.4x as long as body, reaching to between the posterior of
pereonite 3 and posterior of pereonite 4. Coxal plates:
furrows strongly developed, on coxae 2-7. Pleonite 4: apex
forming a broad acute point. Pleotelson: broad, length 0.74%
basal width; anterodorsal depression absent; anterolateral
margins convex; posterolateral margins broadly rounded;
apex produced into a small point; with 6-12 RS. Pereopod
2: propodus with 2 RS on palm. Pereopod 3: propodus with
2 RS on palm. Pereopod 7: basis broad, width 0.6x length;
distance between anterior margin and medial carina less
than between posterior margin and medial carina; posterior
margin with setae completely absent along entire length.
Penes: absent. Pleopod 2 appendix masculina: just shorter
than endopod, 0.85-0.95x length of endopod; slender;
margins bent slightly medially; apex not at angle to adjacent
margins, bluntly rounded. Uropods: exopod short, 0.73%
the length of the endopod; lateral margin convex.

Variation. The number of robust setae on the pleotelson is
most often 8 but may range between 6 and 12 (6 in the
holotype and specimens from Lizard Island, Queensland;
eight in specimens from the Philippines [USNM 40988],
Carter Reef and Shadwell Reef, Queensland; 10 in
specimens from the Philippines [USNM 40959], Taupo
Seamount and New Caledonia; 12 in specimens from
northwestern Australia and the southwest Pacific [Elizabeth
Reef, Raoul Island and Chesterfield Islands]. Indistinct
tubercles are present on the dorsal surface of pereonites 1
and 3 in males from off Java, Indonesia, New Year Island,
NT, Carter Reef and east Fitzroy Reef, Queensland, New
Caledonia and Taupo Seamount. The antennae reach the
posterior of pereonite 4 in the material from Carter Reef
and Elizabeth Reef whereas in other material they extend
approximately half way along pereonite 3.

Sexual dimorphism. Males may develop indistinct
tubercles on the dorsal surface of pereonites 1 and 3.
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Size. Adults to 13.2 mm.

Remarks. Natatolana amplocula is most similar to N.
albicaudata (see remarks for that species) and N. curta.
Natatolana curta was described from a single specimen and
has not been subsequently collected. The uropod endopod
is less rounded in the holotype of N. amplocula, than in the
holotype of N. curta but the specimen of N. curta is larger
and may have had the distal lateral margins somewhat worn
down. Other differences of the holotype of N. curta to that
of N. amplocula follow with the state for N. amplocula in
parentheses: interocular furrow incomplete (complete);
dorsal posterolateral margin of pleonite 2 produced posterior
to ventral posterolateral margin (subequal), 11 robust setae
on the pleotelson margin (six); indistinct tubercles on the
dorsal surface of pereonites 1 and 3 (absent—but this
appears to be a sexually dimorphic character found only in
mature males and the holotype of N. amplocula is female).

The specimens reported here are only tentatively
identified as Natatolana amplocula because of the
difficulties in differentiating this species as noted above.
None of the specimens examined were as large as the
holotype of N. curta and none had the uropod endopod as
strongly rounded. In other respects, all of the material
examined appeared to be intermediate between N.
amplocula and N. curta because: all specimens have a
complete interocular furrow; the number of robust setae on
the pleotelson varies between 6-12; and the dorsal
posterolateral margin of pleonite 2 is produced posterior to
the ventral posterolateral margin. Furthermore, the holotype
of N. curta is a male and has indistinct tubercles on the
dorsal surface of pereonites 1 and 3. In a number of samples
examined here, similar tubercles were found on male
specimens but never females. Because of the limited type
material of N. amplocula the significance of these tubercles
is unclear.

Distribution. Philippines, Indonesia, northwestern and
northeastern Australia, southern Pacific Ocean as far west

as the Kermadec Islands and as far south as Taupo Seamount.
Recorded from surface plankton to a depth of 441 m.

Natatolana angula Bruce, 1986

Natatolana angula Bruce, 1986: 106, fig. 73.-Springthorpe &
Lowry, 1994: 37.-Brusca et al., 1995: 79.—Keable, 1997: 255,
fig. le.—Bruce et al., 2002: 149.

Natatolana cf. angula.—Keable, 1995: 43,

Type material. Holotype: 3, QM W9795. Paratypes: QM
W9797-9800; AM P32380 (examined); USNM; NTM. « Type
locality: Halifax Bay, Townsville, Queensland, Australia, 19°08'S
146°19'E.

Material examined. Listed by Keable (1997).

Diagnosis. Interocular furrow: well developed, extending
across the cephalon; smoothly convex. Frontal lamina:
lateral margins medially constricted. Antenna: c. 0.4x as
long as body, reaching to between the posterior of pereonite
3 and 4 (pereonite 2 according to Bruce (1986), however,
in one paratype from AM P32380 it reaches to the posterior
of pereonite 3 and in the other it reaches to one third of the
way along pereonite 4). Coxal plates: furrows moderately
developed, on all coxae. Pleonite 4: apex slightly rounded.
Pleotelson: broad, length 0.76x basal width; anterodorsal
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depression absent; anterolateral margins almost straight and
angling posteriorly toward the midline; posterolateral
margins straight, markedly angled to anterolateral margins
and meeting at an obtuse angle or convex (on paratypes the
posterior margin appears straight); apex not produced,
lateral margins converging smoothly to a point; with 8—12
RS. Pereopods 2-3: propodus without RS on palm.
Pereopod 7. basis broad, width 0.58x length; distance
between anterior margin and medial carina greater than
between posterior margin and medial carina; posterior
margin with setae along entire length. Penes: absent.
Pleopod 2 appendix masculina: just shorter than endopod;
margins very slightly curved laterally or straight; slender;
apex not at angle to adjacent margins, bluntly rounded.
Uropods: exopod slightly shorter than endopod, 0.87x the
length of the endopod.

Size. Adults to 13.5 mm.

Remarks. Identification, distribution, ecology and character
variation for Natatolana angula is discussed by Keable
(1997) who also re-illustrated the uropod.

Distribution and ecology. Australia: northern Western
Australia, Darwin (Northern Territory), northern Queensland
south to Gladstone. Hayward et al. (2001) report “Notatolana
[sic] ‘angula’” from New Zealand, this requires confirmation.
Intertidal to 83 m depth. Scavenger.

Natatolana anophthalma
(Kussakin & Vasina, 1982)

Cirolana anophthalma Kussakin & Vasina, 1982a: 263, figs. 3,
4.-1982b: 329, 336.

Natatolana anophthalma.—Bruce, 1986: 222.-7Kensley, 1989:
149.-Brusca et al., 1995: 79.

Natatolana anopthalma.—Kensley, 2001: 230 [lapsus].

Type material. Holotype: &, 21.2 mm, ZIAS No. 1/71 226 (not
examined). * Type locality: Kerguelen Islands, 47°57'S 69°02'E, 175 m.

Material examined. St. Paul and Amsterdam Islands, southern
Indian Ocean, manca, USNM 252158 38°24.4'S 77°34.8'E, 1430-
1600 m, previously determined by Kensley (1989).

Diagnosis. Details of the interocular furrow, labrum, coxa
2, number of robust setae on the pleotelson, setation and
size of the pereopod articles, penes, and setation of the
uropod exopod are unknown. Eyes: vestigial or absent.
Antenna: c. 0.3x as long as body, reaching to at least the
posterior of pereonite 2. Coxal plates: furrows moderately
developed, on all coxae. Pleonite 4: apex slightly rounded.
Pleotelson: broad; anterolateral margins almost straight and
angling posteriorly toward the midline; posterolateral
margins convex; apex not produced, lateral margins
converging smoothly to a point; RS present (not mentioned
in original description but apparent in illustration). Pereopod
7: basis narrow. Pleopod 2 appendix masculina: extending
subequal with tip of endopod; margins strongly curved
laterally; slender; apex not at angle to adjacent margins,
bluntly rounded (described as rounded but appears truncate
in the original illustration). Uropods: exopod slightly shorter
than endopod, 0.87x the length of the endopod.

Sexual dimorphism. Unknown.

Size. Holotype & 21.2 mm, manca recorded by Kensley
(1989) 8 mm.

Remarks. An attempt to borrow the holotype of Natatolana
anophthalma from the Zoological Institute of the Academy
of Science, St. Petersburg, was unsuccessful. Other than
the type material, the only record of this species is that of
Kensley (1989) who recorded two specimens from St. Paul
and Amsterdam Islands. Only one of these specimens, a
manca, is now available. This specimen was examined but,
because it is a juvenile, characters such as the shape of the
appendix masculina and basis of pereopod 7 could not be
observed and the identification of the species is considered
here to be doubtful. Examination of the type material is
needed to distinguish this species from a number of similar
species such as N. californiensis.

Distribution. Kerguelen Islands (type locality, 175 m);
possibly also occurring at St. Paul and Amsterdam Islands,
southern Indian Ocean (1430-1600 m).

Natatolana aotearoa n.sp.
Figs. 5-6

Type material. HOLOTYPE: &, 19 mm, NIWA 18748. PARATYPES: all
from New Zealand: ¢, ZMUC CRUI108, Milford Sound, 44°34'S
167°48'E, mud with sand and clay, 136 m, Galathea Station 619, 19
Jan. 1952; @, 583, NMNZ 9203, Akaroa Harbour entrance, c. 44°S
173°E, black mud, 13-15 m, RV Acheron, 20 Feb. 1979, BS 782; 32 ¢,
NMNZ 9204, northwest of Manawatu River, 40°22.5'S 174°59.5'E, 86
m, RV Acheron, 2 Mar. 1976, BS 495. Series from off the west coast of
the South Island, dredge-anchor box, P.K. Probert: manca, NIWA 18750,
42°48.5'S 169°53.5'E, silt-clay, 520 m, 20 Feb. 1982; 2 mancas, NIWA
18751, 41°25.5'S 171°10.3'E, silt-clay, 172 m, 25 Feb. 1982; manca,
NIWA 18752,42°24.5'S 170°57.5'E, sand-silt-clay, 133 m, 28 Feb. 1982;
Q, manca, NIWA 18753, 42°23.4'S 170°53.6'E, sand-silt-clay, 167 m, 4
Mar. 1982; &, 2 mancas, NIWA 18754, 42°57.7'S 170°12.4'E, silt-clay,
109 m, 18 Feb. 1982; &, NIWA 18756, 41°33.4'S 171°25'E, sand-silt-
clay, 140 m, 25 Feb. 1982; @, NIWA 18755, 42°25.7'S 171°01.8'E, sand-
silt-clay, 87 m, 28 Feb. 1982. « Type locality: off west coast of South
Island, New Zealand, 41°25.5'S 171°10.3'E, silt-clay, 172 m [dredge-
anchor box, P.K. Probert, 25 Feb. 1982].

Diagnosis. Eyes: vestigial. Interocular furrow: well
developed, forming a ridge that extends across the cephalon;
smoothly convex. Frontal lamina: lateral margins straight,
narrowing anteriorly. Antenna: c. 0.4x as long as body,
reaching to half way along pereonite 4. Coxal plates:
furrows variously developed, strongly developed on coxae
2-3, absent on coxae 4-6, moderately developed on coxa
7. Pleonite 4: posterodorsal margin strongly concave
proximal to meeting posteroventral margin at apex; apex
forming a narrow acute point. Pleotelson: broad, length
0.86x basal width; anterodorsal depression absent;
anterolateral margins convex; posterolateral margins
convex; apex not produced, lateral margins converging
smoothly to a point; with 6 RS. Pereopod 2: propodus with
2 RS on palm. Pereopod 3: ischium anterodistal angle
produced, but not as produced as on pereopods 1 and 2,
similar to pereopod 4. Propodus with 1 RS on palm.
Pereopod 7: basis of medium breadth, width 0.5% length;
distance between anterior margin and medial carina less
than between posterior margin and medial carina; posterior
margin with setae on proximal third. Penes: absent. Pleopod
2 appendix masculina: extending subequal with tip of
endopod, 1.01x length of endopod; margins very slightly
curved laterally; slender; apex not at angle to adjacent
margins, bluntly rounded. Uropods: exopod slightly shorter
than endopod, 0.8x the length of the endopod.
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Fig. 5. Natatolana aotearoa, n.sp., holotype. Scales = 0.5 mm.

Additional descriptive characters. Based on holotype. Body:
length c. 2.6x width. Colour cream in alcohol. Chromatophores
absent. Eyes: with 7 ommatidia in horizontal diameter; with 7
ommatidia in vertical diameter; round; colour white in alcohol.
Frontal lamina: length c. 4.5 basal width; apex expanded,
anterior margin rounded. Antennule: peduncular article 1 longer

than article 2; article 2 with 1 large pappose seta; article 3
long, larger than article 1 or 2 but shorter than their combined
lengths. Flagellum 13-articulate. Antenna: peduncular article
4 with 4 SS on posterolateral margin, 8 SS and 1 penicillate
seta at anterodistal angle; article 5 with 2 pappose setae at
posterodistal angle, 6 SS at anterodistal angle. Flagellum 27-
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Fig. 6. Natatolana aotearoa, n.sp., holotype. Scales = 0.5 mm.

articulate. Mandible: setal row with 19 RS. Maxillule: medial
lobe with 3 large and 1 smaller robust pappose setae; lateral
lobe with 13 RS on distal surface. Maxilla: lateral lobe with 6
SS; medial lobe with 5 SS and 17 PS; middle lobe with 20 SS.
Maxilliped: endite with 2 coupling hooks, and 9 PS. Pereon:
ornamentation consists of 1 strongly developed furrow on

lateral margin of pereonite 1 and 1 short, medial furrow on
lateral margins of pereonites 4-7; pereonite 1 longest, 4-6
subequal and longer than 2—3 and 7 which are subequal. Coxae:
pereonite 1, coxa 2 with rounded posteroventral corners, coxa
3 with a square posteroventral corner, coxae 4—7 with
increasingly produced, acute posteroventral corners. Pleonites:



1-5 visible but 1 almost completely concealed along dorsal
margin by pereonite 7. Pleonite 2: dorsal posterolateral margin
clearly projecting posterior to ventral posterolateral margin.
Pereopod 7: basis anterior margin sinuate; medial carina with
PS along entire length; posterior margin convex, PS present.
Ischium anterior margin with SS; posterior margin without
RS, PS present. Merus anterior margin with SS; posterior
margin without RS (2 submarginally), SS present. Carpus
posterior margin without RS (3 submarginally), SS present.
Propodus longer than carpus; posterior margin with 6 RS, SS
present. Pleopod 2 appendix masculina: arising sub-basally.
Pleopods 1-5: exopod suture strongly developed on pleopods
3-5; endopod PS on most of margins of pleopods 1-4, only a
few setae on pleopod 5. Uropods: endopod lanceolate; medial
margin convex, with 5 RS, PS along entire length; apex with 2
RS; lateral margin slightly sinuate, with 4 RS, PS on distal
three-quarters. Exopod medial margin convex, with 4 RS, PS
on distal three-quarters; apex acute, with 2 RS; lateral margin
convex, with 6 RS, PS along entire length.

Size. Adults to ¢. 20 mm.

Etymology. From the Maori for New Zealand, meaning land
of the long white cloud or long bright land, in reference to
the species distribution.

Remarks. Natatolana aotearoa is most similar to N. thurar.
In both of these species the eyes have indistinct ommatidia
that lack pigment, the interocular furrow is developed into
aridge and the posterodorsal margin of pleonite 4 is concave
with the apex developed into a narrow acute point.
Natatolana aotearoa, however, differs in having the ischium
of pereopods 1-2 more produced, with distinctly concave
anterodistal margins, and in having the ischium of pereopod
3 less produced. The apex of the frontal lamina is also less
acute and the lateral margins not parallel as in N. thurar.

Distribution. New Zealand; known only from the west
coast. At depths of 13-520 m.

Natatolana arcicauda
(Holdich, Harrison & Bruce, 1981)

Cirolana arcicauda Holdich et al., 1981: 563, fig. 14.

Natatolana lurur Bruce, 1986: 89, fig. 61.—Brusca et al., 1995:
80.—Kensley, 2001: 230.

Cirolana woodjonesi.—Hale, 1940: 288 (part) [mis-identification,
not N. woodjonesi (Hale, 1924)].

Natatolana arcicauda.—Bruce, 1981: 958.-1986: 89, fig. 59.—
Brusca et al., 1995: 79.-Bruce et al., 2002: 149.

Type material of N. arcicauda. Holotype: female, 11.3 mm,
QM W6335 (examined). Paratypes: &, 10.5 mm, QM W6336
(examined); &, but institution where deposited not stated, possibly
in Nottingham University. ® Type locality of N. arcicauda: Cleveland
Bay, Townsville, Queensland, Australia [19°13'S 146°55'E].

Type material of N. lurur. Holotype: 2, 15.8 mm, WAM 46-
80. Paratype: WAM 20-80. All examined. » Type locality of N.
lurur: northwest of Bluff Point, Geraldton, WA, Australia, 27°40'S
113°03'E, 150 m.

Material examined. Queensland: 6, AM P47294, off Flynn
Reef, 16°41.32'S 146°18.26'E, 100 m, 7-8 Jun. 1993, SEAS QLD-
937; 5, AM P47295, due east of Mooloolaba, 26°39.13'S
153°18.88'E, 51 m, 2-3 Aug. 1994, SEAS QLD-1122. Western
Australia: 383, 52 2, AM P47709, off Kimberley Plateau, c.
16°8.86'S 123°27.76'E, baited trap, 20 m, F. Wells, 1994, stn 20.
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Diagneosis. Interocular furrow: well developed, extending
across the cephalon, or moderately developed, distinct but
not extending across the cephalon; smoothly convex. Frontal
lamina: lateral margins straight, parallel. Antenna: c. 0.36x
as long as body, reaching to posterior of pereonite 3. Coxal
plates: furrows variously developed, strongly developed on
coxae 2, 3 and 7, absent on coxae 4, 5 and 6, or weakly
developed on coxae 2-3 and strongly developed on coxa 7,
or moderately developed on all coxae. Pleonite 4: apex
slightly rounded. Pleotelson: broad, length 0.75x basal
width; anterodorsal depression absent; anterolateral margins
convex, or almost straight and angling posteriorly toward
the midline; posterolateral margins broadly rounded, or
straight, markedly angled to anterolateral margins and
meeting at an obtuse angle; apex not produced, lateral
margins converging smoothly to a point; with §—10 RS.
Pereopod 2: propodus with 3 RS on palm. Pereopod 3:
propodus with 1 RS on palm. Pereopod 7: basis narrow,
width 0.43-0.46x length; distance between anterior margin
and medial carina less than between posterior margin and
medial carina; posterior margin with setae on proximal third.
Penes: absent. Pleopod 2 appendix masculina: extending
subequal with tip of endopod; margins very slightly curved
laterally; slender; apex not at angle to adjacent margins,
bluntly rounded. Uropods: exopod slightly shorter than
endopod, 0.83x the length of the endopod.

Variation. The holotype of Natatolana arcicauda has eight
robust setae on the margin of the pleotelson and the holotype
of N. lururhas 10 robust setae on this margin. Specimens from
Kimberley Plateau on the northwest coast of Australia (AM
P47709) and Flynn Reef off the northeast coast (AM P47294)
have a range of eight to 10 robust setae on the pleotelson. All
of the specimens examined, other than the holotype of N.
arcicauda, have an angular pleotelson as described for this
species by Bruce (1986). Specimens from east of Mooloolaba
on the northeast Australian coast (AM P47295) have a complete
interocular furrow and indistinct coxal furrows on all coxae.

Size. Adults 11.3-18.9 mm.

Remarks. Bruce (1986) discussed the differences between
Natatolana lurur and N. thurar. Differences between N.
lurur and N. arcicauda, however, were not discussed.
Comparison of the original descriptions of N. arcicauda
and N. lurur, and the additional description of N. arcicauda
by Bruce (1986), indicate six possible significant
distinctions between the two species. These are differences
in the shape of the frontal lamina, development of the
interocular furrow, length of the antennae combined with the
number of articles in the antennal flagellum, the distribution
of the coxal furrows, the shape of the pleotelson and the number
of robust setae on the margins of the pleotelson. Examination
of the holotypes of both species and of additional material,
however, indicates that these differences are not profound. The
reasons for this conclusion are discussed below.

While the frontal lamina of Natatolana arcicauda has
been illustrated as having an angular apex (Bruce, 1986) it
is actually rounded as in the type material of N. lurur.
Similarly, the length of the antennae in the type material of
N. lurur is incorrectly described. Instead of extending to
the posterior of perconite 2 and having 28 articles in the
flagella, the antennae extend to the posterior of pereonite 3
and have between 21 and 25 articles in the flagella, (23
articles in N. arcicauda). Furthermore, although the furrows
on coxae 2 and 3 of the holotype of N. arcicauda are not as



156 Records of the Australian Museum (2006) Vol. 58

well developed as those in the type material of N. lurur,
they are still present. The interocular furrow is incomplete
in the type material of N. arcicauda and complete in that of
N. lurur. Comparison with additional material from near
the type locality of N. arcicauda (AM P47294-5), however,
suggests this is a variable character. Similarly, differences
in the number of robust setae on the margins of the
pleotelson appear to represent intra-specific rather than inter-
specific variation. The margins of the pleotelson of the holotype
of N. arcicauda appear worn and damaged and Bruce (1986)
has indicated that the shape of the pleotelson is variable and
can resemble that described for N. lurur.

Additionally, the general agreement in alternative
characters, such as the shape of the coxae and pleonites,
and the shape and setation of the pereopods and uropods,
suggest that the two nominal taxa are conspecific. Accordingly,
Natatolana lurur is recognized as a junior subjective synonym
of N. arcicauda as reported in Bruce et al. (2002).

Distribution and ecology. Australia, off Geraldton and
Kimberley Plateau (Western Australia) and off Cairns to
Mooloolaba (Queensland). At depths of 2.7-150 m. Scavenger.

Natatolana arrama Bruce, 1986

Natatolana arrama Bruce, 1986: 108, fig. 74.—Springthorpe & Lowry,
1994: 38.—Brusca et al., 1995: 79.-Bruce et al., 2002: 149.

Type material. Holotype: ¢, 11.1 mm, AM P30363. Paratype:
AM P30362. All examined. * Type locality: south of Portland,
Victoria, Australia, 38°52'S 141°50'E, 77 m.

Material examined. New South Wales: 21, AM P47468, east
of Coffs Harbour, 30°17.49'S 153°13.90'E, 45.4 m, 11-12 Aug.
1993, SEAS NSW-873; 30, AM P47469, off Providential Head,
34°44'S 150°39'E, baited trap, 45-50 m, S. Keable, A. Parker &
J. Lowry, 14-15 Jan. 1991, PIO-107; 502, AM P44317, off
Wollongong, 34°26.54'S 150°57.98'E, 50 m, 28 Mar. 1994, SEAS
NSW-956. Tasmania: 175, AM P47470, about 800 m east of Point
Geographe, Freycinet Peninsula, 42°17'S 148°18.8'E, baited trap,
45 m, J.K. Lowry & S.J. Keable, 30 April-1 May 1991, TAS-337.

Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon. Frontal
lamina: lateral margins straight, narrowing anteriorly.
Antenna: c. 0.24x as long as body, reaching to posterior of
pereonite 2. Coxal plates: furrows moderately developed, on
all coxae. Pleonite 4: apex slightly rounded. Pleotelson: broad,
length 0.93%x basal width; anterodorsal depression absent;
anterolateral margins convex; posterolateral margins convex;
apex produced into a small point; with 4 RS. Pereopods 2-3:
propodus without RS on palm. Pereopod 7: basis broad, width
0.68x length; distance between anterior margin and medial
carina greater than between posterior margin and medial
carina; posterior margin with setac along entire length.
Penes: absent. Pleopod 2 appendix masculina: extending
beyond tip of endopod; margins straight or very slightly
curved laterally; slender; apex recurved, bent slightly
medially, bluntly rounded. Uropods: exopod slightly shorter
than endopod, 0.82x the length of the endopod; lateral
margin without RS.

Size. Adults to ¢. 12.6 mm.

Remarks. This is the first record of a male specimen of
Natatolana arrama. Bruce (1986) appears to have illustrated
and described pereopod 6 of this species rather than
pereopod 7 as stated. The anterior margin of the basis of

pereopod 7 is sinuate and the posterior margin convex—
not both strongly convex as originally described.

Using the key provided by Bruce (1986) this species can
only be reached if it is assumed in couplet 21 that it has six
or more robust setae on the pleotelson, whereas it only has
four. Natatolana arrama is most readily identified by the
lack of robust setae on the uropod exopod lateral margin
combined with straight lateral margins of the frontal lamina
that converge anteriorly to form an unexpanded and acute apex.

Distribution and ecology. Australia: central New South
Wales. off the east coast of Tasmania, Bass Strait (off
Portland, Victoria, and Eucla, South Australia). At depths
of 45-77 m. Scavenger.

Natatolana boko Bruce, 1986

Natatolana boko Bruce, 1986: 59, fig. 35, 36.—Springthorpe & Lowry,
1994: 40.—Brusca et al., 1995: 79.-Bruce et al., 2002: 149.

Type material. Holotype: &, 5.2 mm, AM P32173. Paratype:
AM P30382. All examined. * Type locality: east of Lady Musgrave
Island, Queensland, Australia, 23°44'S 152°49'E, 357-384 m.

Material examined. Tasmania: 15, NMV J18419-21, all off
Freycinet Peninsula, 41°57.5'-42°2.2'S 148°37.7'-148°38.7'E,
sled, coarse shell or shelly sand, 400-800 m, M.F. Gomon et al.,
27 Jul. 1986.

Diagnosis. Eyes: vestigial. Interocular furrow: well
developed, extending across the cephalon (described by
Bruce (1986) as submarginal furrow); smoothly convex.
Frontal lamina: lateral margins straight, parallel. Antenna:
¢. 0.25-0.3x as long as body, reaching to posterior of
pereonite 2. Coxal plates: furrows completely absent on all
coxae. Pleonite 4: apex forming a broad acute point.
Pleotelson: broad, length 0.67x basal width; anterodorsal
depression absent (although described by Bruce (1986) as
having a depression, this is not distinct and abrupt as in
species such as V. pellucida); anterolateral margins convex;
posterolateral margins concave; apex not produced, lateral
margins converging smoothly to a point; RS absent.
Pereopod 2: propodus with 0-2 RS on palm. Pereopod 3:
propodus without RS on palm. Pereopods 5-7: propodus
short and robust on each pereopod. Pereopod 7: basis broad,
width 0.54x length; distance between anterior margin and
medial carina less than between posterior margin and medial
carina; posterior margin with sparse setae on proximal half.
Penes: present (although the vas deferens are described as
opening flush to the sternite surface by Bruce (1986),
distinct penial processes are evident in the type material
and other material examined). Pleopod 2 appendix
masculina: extending subequal with tip of endopod, 1.03x
length of endopod; slender; margins very slightly curved
laterally; apex not at angle to adjacent margins, bluntly
rounded. Uropods: exopod short, 0.6x the length of the
endopod; lateral margin without RS.

Size. Adults to ¢. 5.2 mm.

Remarks. Natatolana boko can be readily distinguished
from other species by the sinuate lateral margins of the
pleotelson and uropod endopod, both of which also lack
robust setae.

Distribution. Australia: off Lady Musgrave Island,
Queensland; Freycinet Peninsula, Tasmania. At depths of
357-800 m.




Natatolana borealis (Liljeborg, 1851)
Synonymy in Keable & Bruce, 1997: 659, figs. 1-4.

Type material. Syntypes: deposition of the original material
was not indicated, 38 3,5 ?% @ in the Zoological Museum, Lund
University, Sweden, probably represent at least part of the original
type series examined by Liljeborg (Keable & Bruce, 1997). All
examined. * Type locality: Kristiansund [as Christiansund, c.
63°23'N 7°45'E] and Bergen [c. 60°23'N 5°20'E], Norway.

Material examined. Listed by Keable & Bruce (1997).

Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon. Frontal
lamina: lateral margins straight, parallel. Antenna: c. 0.4x
as long as body, reaching to posterior of pereonite 4. Coxal
plates: furrows variously developed, faint and incomplete
on coxae 2 and 3 only. Pleonite 4: apex forming a broad
acute point. Pleotelson: broad, length 0.96x basal width;
anterodorsal depression absent; anterolateral margins
convex; posterolateral margins convex; apex not produced,
lateral margins converging smoothly to a point; with 6-8
RS. Pereopod 2: propodus with 4-6 RS on palm (4 large
and 2 small). Pereopod 3: propodus with 3 RS on palm.
Pereopod 7: basis broad, width 0.57x length; distance
between anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with
setae along entire length. Penes: absent. Pleopod 2 appendix
masculina: just shorter than endopod, 0.87x length of
endopod; margins straight or bent slightly medially; slender;
apex not at angle to adjacent margins, with lateral projection
forming a Y-shape with acute apex. Uropods: exopod slightly
shorter than endopod, 0.87x the length of the endopod.

Variation. In smaller males (e.g., 22 mm) the appendix
masculina is shorter (e.g., 0.81x endopod) and the Y shaped
process on the appendix masculina apex may be absent or
only partially developed (Keable & Bruce, 1997).

Size. Adults to ¢. 33 mm.

Remarks. Keable & Bruce (1997) redescribe Natatolana
borealis and discuss its identification and character variation.
This species can be readily recognized by the shape and setation
of the uropods and pleotelson, and by the distinctive shape of
the appendix masculina of adult males.

The material of Natatolana borealis reported from South
Africa by Kensley (1975, 1978) is not N. borealis. Kensley
(1975) noted the South African specimens have coxae with
sinuate posterior margins, and a small notch at postero-
ventral corner where an acute coxal point is produced.
Kensley suggested that this was a variation that may be due
to the immaturity of the specimens. This does not seem to
be the case, juvenile Natatolana usually resemble the adult
very closely in these features (personal observation) and
the coxae of smaller specimens identified by Keable &
Bruce (1997), as N. borealis, are similar to those of the
adults. Also, one of the specimens reported by Kensley
(1975) (SAM A-13556) has an apparently fully developed
basis of pereopod 7 attached to the body and can therefore
be considered to have reached adult size. A unusual feature
of the South African specimens is that the carpus of
pereopods 4-5 [figured as pereopod 6 by Kensley (1975)]
is greatly elongated (c. 2 times as long as the merus and 1.5
times as long as the propodus). This is a unique character
within Natatolana and indicates that these specimens
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represent an undescribed species. Unfortunately, the
material is not in good enough condition to describe.

Distribution and ecology. Disjunct North Atlantic
records—primarily recorded from northeastern Atlantic
coasts between 70° and 10°N, westwards to about 22°W
but also recorded from off South Carolina, USA (Keable &
Bruce, 1997; Johansen & Brattegard, 1998). At depths of
5-1478 m with the depth range varying with locality (Keable
& Bruce, 1997; Johansen & Brattegard, 1998).
Natatolana borealis is well documented as a scavenger,
feeding on dead and dying fish (Keable & Bruce, 1997).
Ecological and physiological studies reporting this species,
subsequent to those summarized by Keable & Bruce (1997),
include Johansen (1999, 2000a, 2000b), Johansen &
Brattegard (1998), Kaim-Malka (1997), Kaim-Malka et al.
(1998), Bozzano & Sarda (2002) and Castro et al. (2005).

Natatolana bowmani Bruce, 1986

Natatolana bowmani Bruce, 1986: 60, fig. 37.—Springthorpe
& Lowry, 1994: 40.—Brusca et al., 1995: 80.—Bruce et al.,
2002: 150.

Type material. Holotype: &, 13.8 mm, AM P33555. Paratypes:
AM P31573-P31576, P31905. All examined. ¢ Type locality: east
of Port Jackson, NSW, Australia, 33°36'S 152°05'E, 1090-1125 m.

Material examined. New South Wales: 5, AM P47296,
northeast of Coffs Harbour, 30°10.94'S 153°32.27'E, 1000 m,
11-12 Aug. 1993, SEAS NSW-862; 210, AM P44364, off
Wollongong, 34°33.41'S 151°21.35'E, 1000 m, 6-7 May 1993, SEAS
NSW-788. Tasmania: 29, AM P47297, east of Fortescue Bay,
43°08.96'S 145°15.36'E, 1000 m, 8-9 April 1994, SEAS TAS-403.

Diagneosis. Eyes: vestigial. Interocular furrow: moderately
developed, distinct but not extending across the cephalon.
Frontal lamina: lateral margins straight, parallel, or lateral
margins concave but not medially constricted, broadening
anteriorly. Antenna: c. 0.38x as long as body, reaching to
slightly beyond the posterior of pereonite 3 to half way along
pereonite 4. Coxal plates: furrows strongly developed, on
all coxae. Pleonite 4: apex forming a broad acute point, or
apex slightly rounded. Pleotelson: broad, length 0.82x basal
width; anterodorsal depression absent; anterolateral margins
convex; posterolateral margins convex; apex not produced,
lateral margins converging smoothly to a point, or produced
into a small point; with 4-8 RS. Pereopod 2: propodus with
1 RS on palm. Pereopod 3: propodus with 1 RS on palm.
Pereopod 7: basis narrow, width 0.38x length; distance
between anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with
setae on distal third. Penes: present. Pleopod 2 appendix
masculina: extending beyond tip of endopod, 1.03x length
of endopod; slender; margins very slightly curved laterally;
apex not at angle to adjacent margins, bluntly rounded.
Uropods: exopod slightly shorter than endopod, 0.8x the
length of the endopod.

Sexual dimorphism. Females have the pereon slightly
broader than males.

Size. Mancas to 5.8 mm, males to 13.8 mm; females to
14.0 mm.

Remarks. Examination of the holotype of Natatolana
bowmani indicates that the anterior apex of the frontal
lamina is more angled than illustrated by Bruce (1986). The
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margins of the pleotelson of the holotype and some paratype
material appear worn and damaged. On some of the
paratypes and other specimens examined there are eight
robust setae on the posterolateral margins of the pleotelson,
not four as described by Bruce (1986). The vestigial eyes,
presence of penes, shape of pleonite 4 and morphology of
the appendix masculina are the most useful characters in
differentiating N. bowmani from similar species.

Distribution and ecology. Australia: between Coffs
Harbour and Port Kembla, New South Wales; and east coast
of Tasmania. At depths of 880—1200 m. Scavenger.

Natatolana brucei n.sp.
Figs. 7-8

Type material. HoLoTYPE: &, 16.0 mm, AM P47185.
PARATYPES: 116, AM P38675; &, ¢ at BMNH, USNM, ZMUC.
* Type locality: off Grotto Point, Port Jackson, NSW, Australia,
33°49.2'S 151°15.75'E, [baited trap, unknown substrate, probably
sediment], 10 m, [S. Keable, J. Lowry & D. Townsend, 1617
Jul. 1988, Site 37].

Additional material. New South Wales: 9, AM P47199, off
Grotto Point, Port Jackson, 33°49.05'S 151°15.8'E, baited trap
on sediment, 15 m, S. Keable & J. Lowry, 8-9 May 1988, site 13;
series from south of Sydney, Australian Museum/The Ecology
Lab Pty. Ltd. Pioneer Consultation Project 1991, off Providential
Head, 34°44'S 150°39'E, baited traps, S. Keable, A. Parker & J.
Lowry on MV Krista, 14—15 Jan. 1991: AM P47202-47207; ?,
25-30 m, PIO-101; &, 2 mancas, 25-30 m, PI0-103; @, 33 m,
PIO-116; off Bate Bay/Port Hacking, 34°07.00'S 151°10.00'E:
4,25-30 m, S2R1 shallow; &, ¢, manca, 25-30 m, S2R2 shallow;
3,35-40 m, S2R2 medium; series from Twofold Bay, baited trap,
J. Lowry & S. Keable, 27-29 Nov. 1988: 9, AM P47200, between
Whale Spit and Mungora Point, 37°5.7'S 149°53.1'E, unknown
substrate, probably sediment, 8 m, NSW-381; 2, AM P47201,
between Lookout Point and Seahorse Shoals, 37°5.6'S 149°56.6'E,
unknown substrate—probably sediment, 30 m, NSW-392.

Diagnosis. Interocular furrow: weakly developed, indistinct
and not extending across the cephalon. Frontal lamina:
lateral margins straight, parallel. Antenna: c. 0.3x as long
as body, reaching to just beyond posterior of pereonite 3.
Coxal plates: furrows variously developed, strong and
complete on coxae 2-3, 7, indistinct and incomplete on
coxae 4—0. Pleonite 4: apex slightly rounded. Pleotelson:
narrow, length 1.14x basal width; anterodorsal depression
absent; anterolateral margins convex; posterolateral margins
concave; apex produced into a large point; with 6 RS.
Pereopods 2-3: propodus without RS on palm. Pereopod
7: basis broad, width 0.61x length; distance between anterior
margin and medial carina greater than between posterior
margin and medial carina; posterior margin with setae on
proximal half. Penes: absent. Pleopod 2 appendix
masculina: extending beyond tip of endopod, 1.04x length
of endopod; margins very slightly curved laterally; slender;
apex not at angle to adjacent margins, bluntly rounded.
Uropods: exopod slightly shorter than endopod, 0.87x the
length of the endopod.

Additional descriptive characters. Based on holotype.
Body: length c. 3.3x width. Colour cream in alcohol.
Chromatophores absent. Eyes: with 7 ommatidia in
horizontal diameter; with 8 ommatidia in vertical diameter;
ovate; colour tan in alcohol. Frontal lamina: length c. 6.8%
basal width; apex not expanded, anterior margin rounded.

Antennule: peduncular article 1 longer than article 2; article
2 with 1 large pappose seta (broken); article 3 long, larger
than article 1 or 2 but shorter than their combined lengths.
Flagellum 12-articulate. Antenna: peduncular article 4 with
2 SS and 1 penicillate seta medially on posterolateral margin,
2 SS at posterodistal angle, 2 SS at anterodistal angle; article
5 with 1 pappose and 1 PS at posterodistal angle, 3 SS and
1 penicillate seta at anterodistal angle. Flagellum 22-
articulate. Mandible: setal row with 14 RS. Maxillule: medial
lobe with 3 large robust pappose setac and 3 SS; lateral
lobe with 12 RS on distal surface. Maxilla: lateral lobe with
6 SS; medial lobe with 5 SS and 9 PS; middle lobe with 12
SS. Maxilliped: endite with 2 coupling hooks, 1 SS and 6
PS. Pereon: ornamentation consists of 1 strongly developed
furrow on lateral margin of pereonite 1 and 1 short, medial
furrow on lateral margins of pereonites 4-6; pereonites 1,
4-6 subequal and longest, 2-3 and 7 subequal. Coxae:
pereonite 1 and coxae 2-3 with rounded posteroventral
corners, coxae 5—7 with sinuate posterior margins formed
into moderately large coxal points. Pleonites: 1-5 visible
but 1 almost completely concealed along dorsal margin by
pereonite 7. Pleonite 2: dorsal posterolateral margin
subequal with ventral posterolateral margin. Pereopod 7:
basis anterior margin sinuate; medial carina with PS and
SS present (plumose setae on proximal third, slender setae
on distal third); posterior margin convex, PS present.
Ischium anterior margin with SS; posterior margin with 1
RS (submarginal), PS present. Merus posterior margin with
7 RS (and 4 submarginally), SS present. Carpus posterior
margin with 6 RS (2 submarginally), SS absent. Propodus
longer than carpus; posterior margin with 7 RS, SS absent.
Pleopod 2 appendix masculina: arising sub-basally.
Pleopods 1-5: exopod suture strongly developed on
pleopods 3-5; endopod PS on most of margins on pleopods
1-4, absent on pleopod 5. Uropods: endopod lanceolate;
medial margin convex, with 4 RS, PS along entire length;
apex with 2 RS; lateral margin slightly sinuate, with 3 RS
and 1 penicillate seta, PS on distal three-quarters. Exopod
medial margin convex, with 2 RS, PS along entire length;
apex acute, with 2 RS; lateral margin convex, with 7 RS,
PS along entire length.

Size. Adults to ¢. 16 mm.

Etymology. Named after Dr Niel Bruce, in recognition of
the help he has given me with this study.

Remarks. Natatolana brucei appears to be very similar to
N. pallidocula but differs in having a round eye with fewer
ommatidia, a rounded posteroventral margin on coxa 3, a
antennal flagellum with more articles, a longer appendix
masculina and a broader pereopod 7.

Distribution and ecology. Australia: New South Wales
within Port Jackson and off the coast south of Port Jackson;
Twofold Bay. At depths of 8-40 m. Scavenger.

Natatolana bulba Bruce, 1986

Natatolana bulba Bruce, 1986: 108, fig. 75.—Springthorpe & Lowry,
1994: 41.—Brusca et al., 1995: 80.—Bruce ef al., 2002: 150.

Type material. Holotype: &, 9.5 mm, AM P32174. Paratypes:
AM E4843. All examined. « Type locality: oft North West Island,
Capricorn Group, Southern Great Barrier Reef, Queensland,
Australia, 23°17.5'S 151°42'E, 40 m.
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Fig. 7. Natatolana brucei, n.sp., holotype. Scales for A1, A2, P1, P2 = 0.5 mm. Scales for MD, MP, MX1, MX2 = 0.2 mm.

Material examined. Queensland: series from off Flynn Reef:
3, AM P47632, 16°41.32'S 146°18.26'E, 100 m, 67 Jun. 1993,
SEAS QLD-920; 4, AM P47633, 16°40.82'S 146°18.81'E, 200
m, 7-8 Jun. 1993, SEAS QLD-940; series from off East Fitzroy
Reef; 22, AM P47634, 23°32.53'S 152°16.45'E, 105 m, 16-17
Jun. 1993, SEAS QLD-956; 3, AM P47635, 23°30.46'S

152°21.32'E, 300 m, 16—17 Jun. 1993, SEAS QLD-960; 9, AM
P47636, due east of Mooloolaba, 26°39.13'S 153°18.88'E, 51 m,
2-3 Aug. 1994, SEAS QLD-1122. New South Wales: series from
northeast and east of Coffs Harbour; 21, AM P47637, 30°15.86'S
153°21.90'E, 92.7 m, 11-12 Aug. 1993, SEAS NSW-870; 6, AM
P47638, 30°17.49'S 153°13.90'E, 45.4 m, 11-12 Aug. 1993,
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Fig. 8. Natatolana brucei n.sp., holotype. Scales = 0.5 mm.

SEAS NSW-873; 62, AM P47639, 30°15.75'S 153°21.98'E, 98
m, 12-13 Aug. 1993, SEAS NSW-885; 19, AM P47641,
30°12.97'S 153°29.23'E, 400 m, 89 Sep. 1994, SEAS NSW-
994; many, AM P47640, 1.7 km east of Ramsgate, Botany Bay,
33°59.1'S 151°9.95'E, baited trap, 5 m, S. Keable & R.
Springthorpe, 7-8 April 1992, FACSCAV-30; 6, AM P47642,
Parriwi Point, Port Jackson, 33°48.5'S 151°14.8'E, baited trap,

sediment, 8 m, S. Keable & J. Lowry, 23-24 Sep. 1988, site 49;
66, AM P47643, off Wollongong, 34°32.53'S 151°17.07'E, 400
m, 67 May 1993, SEAS NSW-787. Tasmania: series from east
of Fortescue Bay; 25, AM P47645, 43°07.77'S 145°59.47'E, baited
trap, 50 m, 17-18 April 1993, SEAS TAS-368; 8, AM P47648,
43°08.96'S 145°15.36'E, 1000 m, 17-18 April 1993, SEAS TAS-
383; 10, AM P38833, 43°07.77'S 145°59.47'E, 50 m, 8-9 April



1994, SEAS TAS-386; 56, AM P47647, about 80 m outside
Hannants Bight, north side of Cape Sorell, 42°11.5'S 145°11'E,
sand and detritus, 18 m, J. Lowry & S. Keable, 26-27 April 1991,
TAS-277.

Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon or well
developed, extending across the cephalon; smoothly convex.
Frontal lamina: lateral margins medially constricted.
Antenna: c. 0.25-0.3x as long as body, reaching to between
the posterior of pereonite 2 and 3. Coxal plates: furrows
moderately developed, on all coxae. Pleonite 4: apex
forming a broad acute point. Pleotelson: broad, length 0.9
basal width; anterodorsal depression absent; anterolateral
margins convex; posterolateral margins convex; apex
produced into a small point; with 4—-6 RS (4 in types).
Pereopods 1-6: males with RS on the merus of pereopods
1-3, and carpus of pereopods 4-6, shorter than the
propodus. Pereopods 2-3: propodus without RS on palm.
Pereopod 7: basis broad, width 0.6x length; distance
between anterior margin and medial carina greater than
between posterior margin and medial carina; posterior margin
with setae along entire length. Penes: absent. Pleopod 2
appendix masculina: just shorter than endopod; margins very
slightly curved laterally; slender; apex recurved, bent slightly
medially, bluntly rounded. Uropods: exopod short, 0.75% the
length of the endopod; lateral margin without RS.

Variation. All material noted here is tentatively identified
as Natatolana bulba. Some of the material examined from
Queensland (Flynn Reef: AM P47632, AM P47633; Fitzroy
Reef: AM P47635), New South Wales (Botany Bay: AM
P47641; Wollongong: AM P47643) and eastern Tasmania
(AM P47648) have a narrower apex to the uropod endopod
than the type specimens. Of these, those from Fitzroy Reef,
Queensland (AM P47635) and Botany Bay, New South
Wales (AM P47641) also have a complete interocular
furrow. Specimens from Wollongong, New South Wales
(AM P47643), however, have a narrow apex to the uropod
endopod and a complete or an incomplete interocular
furrow. Specimens from eastern Tasmania (AM P38833)
have the apex of the uropod endopod intermediate between
those of the type specimens and those from Wollongong,
New South Wales (AM P47643). Specimens from New
South Wales (Port Jackson: AM P47642), eastern Tasmania
(AM P47645) and western Tasmania (AM P47647) have
the antennae reaching to the posterior of pereonite 2, not
pereonite 3 as in the types. The sample from Mooloolaba,
Queensland (AM P47636), however, contains specimens
with antennae that reach to the posterior of pereonite 2 and
also some in which the antennae reach to the posterior of
pereonite 3. In the material from western Tasmania (AM
P47647) there are a few specimens with five or six robust
setac on the pleotelson rather than the usual four.

Size. Adults from 9.5 mm (male from type material) to 12.9
mm (@ from type material) (Bruce, 1986). Specimens
examined here from AM P47643 to c. 16 mm.

Remarks. Natatolana bulba is extremely similar to N.
kahiba, comparison of their type specimens revealed only
two characters to differentiate them: the number of robust
setae on the uropod exopod lateral margin (none in N. bulba;
two or three in N. kahiba); and the relative lengths of the
antennae (in N. bulba reaching to the posterior of pereonite
3,0.3-0.35x as long as the body with c. 18 flagellar articles;
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in N. kahiba reaching between pereonite 1 and 2, 0.2-0.25%
as long as the body, with 12—15 flagella articles). Specimens
without robust setac on the uropod exopod lateral margin
but with short antennae corresponding to those found in N.
kahiba were identified as N. bulba as noted in “variation”.
Allozyme analysis comparing specimens with this
morphology, with that of N. kahiba, shows that recognition
of separate species is warranted (Keable, 1996b).

The most distinctive feature of Natatolana bulba is the
lack of robust setac on the lateral margin of the uropod
exopod. Similar species recorded here, which may also lack
these setae, include N. arrama, N. nammuldi and N. wowine.
These species can be most readily separated from N. bulba
by the shapes of the frontal lamina, appendix masculina,
posterolateral margins of pleonite 4, and the uropods and
the number of robust setae on the pleotelson.

Using the key provided by Bruce (1986) Natatolana
bulba can only be reached if it is assumed in couplet 21
that it has six or more robust setae on the pleotelson, whereas
the type specimens only have four.

Distribution and ecology. Australia: Queensland, New South
Wales. and Tasmania. At depths of 5-1000 m. Scavenger.

Natatolana buzwilsoni n.sp.
Figs. 9-10

Type material. HOLOTYPE: &, 14 mm, AM P47241. PARA-
TYPES: All North-West Shelf, WA, collected CSIRO; ¢, AM
P47242,19°29.9'S 118°52.0'E, 37 m, 24 Oct. 1983, 05-D1-S; &,
AM P47243, 19°04.4'S 118°47.5'E, 82-83 m, 16 Feb. 1983, 01-
B6-S; &, AM P47244, 19°29.9'S 118°52'E, 38 m, 25 Oct. 1993,
05-D9-S. * Type locality: North-West Shelf, WA, Australia,
19°56.9'S 117°53.7'E, 42-43 m, [22 May 1983, 02-B2-S].

Diagnosis. Interocular furrow: weakly developed, indistinct
and not extending across the cephalon. Frontal lamina:
lateral margins straight, parallel. Antenna: c. 0.3x as long
as body, reaching to posterior of pereonite 3. Coxal plates:
furrows moderately developed, on all coxae. Pleonite 2:
ventral posterolateral margin not produced. Pleonite 4: apex
rounded. Pleotelson: broad, length 0.71x basal width;
anterodorsal depression absent; anterolateral margins
convex; posterolateral margins broadly rounded; apex not
produced, lateral margins converging smoothly to a point;
with 5 RS. Pereopod 2: propodus with 3 RS on palm.
Pereopod 3: propodus with 2 RS on palm. Pereopods 5-7:
propodus short and robust on each pereopod. Pereopod 7:
basis broad, width 0.53x length; distance between anterior
margin and medial carina less than between posterior margin
and medial carina; posterior margin with setae on proximal
half. Penes: absent. Pleopod 2 appendix masculina:
extending subequal with tip of endopod, 1.01x length of
endopod; margins very slightly curved laterally; slender;
apex not at angle to adjacent margins, acute. Uropods:
exopod short, 0.78x the length of the endopod.

Additional descriptive characters. Based on holotype.
Body: length c. 3.2x width. Colour cream-white in alcohol.
Chromatophores absent. Eyes: with 10 ommatidia in
horizontal diameter; with 10 ommatidia in vertical diameter;
round; without pigment in alcohol. Frontal lamina: length
c. 3.2x basal width; apex expanded, anterior margin angled.
Antennule: short, just reaching pereonite 1. Peduncular
article 1 longer than article 2; article 2 with 1 large pappose
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Fig. 9. Natatolana buzwilsoni n.sp., holotype. Scales = 0.5 mm.

seta; article 3 short, subequal to article 1. Flagellum 13-
articulate. Antenna: peduncular article 4 with short
penicillate and SS at distal margin; article 5 subequal in
length to article 4, with 2 pappose setae on posterolateral
margin, short penicillate and SS along distal margin.
Flagellum 35-articulate. Mandible: incisor narrow, with

posterior tooth not strongly developed; setal row with 8 RS.
Maxillule: medial lobe with 3 large RS; lateral lobe with 11
RS on distal surface. Maxilla: lateral lobe broad, with 3 SS;
medial lobe with 7 SS and 2 PS; middle lobe reduced, with
6 SS. Maxilliped: palp medial margin RS present. Endite
with coupling hooks absent, 4 SS present. Pereon:
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Fig. 10. Natatolana buzwilsoni n.sp., holotype. Scales = 0.5 mm, except MX2 = 0.2 mm.

ornamentation consists of 1 strongly developed furrow on
lateral margin of pereonite 1; pereonites 1, 4—6 subequal
and longest, 2-3 and 7 subequal. Coxae: pereonite 1, coxae
2-3 with rounded posteroventral corners, coxae 4—7 with
increasingly produced, broad, acute posteroventral corners.
Pleonite 2: dorsal posterolateral margin clearly projecting

posterior to ventral posterolateral margin. Pereopod 7: basis
anterior margin slightly convex; medial carina with SS;
posterior margin convex, PS present. Ischium width
subequal to length; anterior margin with SS; posterior
margin without RS, SS present. Merus posterior margin with
3 RS (and 2 submarginal RS), SS present. Carpus posterior
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margin with 5 RS, 1 SS. Propodus subequal to carpus;
posterior margin with 4 RS, SS. Pleopod 2 appendix
masculina: arising sub-basally. Pleopods 1-5: exopod suture
strongly developed on pleopods 3-5; endopod PS on most
of margins of pleopods 1-4, only a few setae on pleopod 5.
Uropods: endopod subcircular; medial margin rounded, with
5 RS, PS along entire length; apex with 2 RS; lateral margin
slightly convex, curving in slightly before apex, with 1 RS,
PS on distal half. Exopod ovate; medial margin convex,
with 2 RS, PS on distal two-thirds; apex rounded, with 2
RS; lateral margin convex, with 5 RS, PS along entire length.

Variation. The holotype has five robust setac on the
pleotelson as does one of the male paratypes. The other
male paratype has six robust setae and the female paratype
has four robust setae here.

Size. Adults to ¢. 14 mm.

Etymology. Named after Dr George (Buz) Wilson, in
recognition of the help he has given me with this study.

Remarks. The mouthparts of Natatolana buzwilsoni are
unusual; the narrow incisor of the mandible and lack of
coupling hooks on the maxilliped endite occur in N. endota,
N. prolixa and N. karkarook. Natatolana helenae also has a
narrow mandible incisor. A reduction of the lateral lobe and
middle lobe of the maxilla is also found in N. karkarook.
The lack of setules on the robust setac of the maxillule
medial lobe is a unique character state within the genus.
The robust setae on the medial margin of the maxilliped
palp are also unlike those found in other species.
Natatolana buzwilsoni is superficially similar to N. pilula
but differs in numerous characters, most noticeably in
having a broadly rounded pleotelson with robust setae,
rather than a truncate pleotelson lacking robust setae. The
apex of the appendix masculina is also distinct in the two
species, being tapered to an acute point in N. buzwilsoni,
whereas in N. pilula it forms a minute digitiform process.

Distribution. Australia: known only from the North-West
Shelf of Western Australia. At depths of 37-83 m.

Natatolana caeca (Dollfus, 1903)
Synonymy in Keable & Bruce, 1997: 671, figs. 5-7.

Type material. Syntypes: all IOM; 138 specimens, 36 0188,
Station 318; 2 specimens, 36 0189, Station 506; 5 specimens, 36
0184, Station 769; 5 specimens, 36 0185, Station 1048; 2
specimens, 36 0186, Station 1.100. All examined. » Type locality:
all Méditerranée, (Campagnes de I’Hirondelle et de la Princesse
Alice, 38°37'N 13°5'E, 1210 m, [Station 318]; 43°36'N 5°17'E,
1503 m, [Station 506]; 43°28'N 5°25'E, 2368 m, [Station 769];
41°47'N 4°54'E, 2276 m, [Station 1048]; 43°02'N 6°22'E, 2500
m, [Station 1.100]).

Material examined. Listed by Keable & Bruce (1997).

Diagnosis. Eyes: absent. Interocular furrow: well developed,
forming a ridge that extends across the cephalon; smoothly
convex. Frontal lamina: lateral margins straight, narrowing
anteriorly. Antenna: c. 0.25x as long as body, reaching to
posterior of pereonite 2. Coxal plates: furrows completely
absent on all coxae. Pleonite 4: apex rounded. Pleotelson:
broad, length 0.98x basal width; anterodorsal depression
absent; anterolateral margins convex; posterolateral margins
convex; apex not produced, lateral margins converging

smoothly to a point; with 8 RS. Pereopods 1-6: males with
RS on the merus of pereopods 1-3, and carpus of pereopods
4-6, shorter than the propodus. Pereopod 2: propodus with
2 RS on palm. Pereopod 3: ischium anterodistal angle
produced, but not as produced as on pereopods 1 and 2,
similar to pereopod 4. Propodus with 2 RS on palm.
Pereopod 7: basis narrow, width 0.46x length; distance
between anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with
setae completely absent along entire length. Penes: absent.
Pleopod 2 appendix masculina: extending beyond tip of
endopod, 1.07x length of endopod; margins very slightly
curved laterally; slender; apex not at angle to adjacent
margins, bluntly rounded. Uropods: exopod slightly shorter
than endopod, 0.81x the length of the endopod.

Size. Adults to 15 mm.

Remarks. Keable & Bruce (1997) redescribe Natatolana
caeca and discuss its identification and character variation.
The reduced anterodistal angle of the ischium of pereopod
3 and absence of eyes are particularly useful characters for
identifying this species.

Distribution. Material recorded by Keable & Bruce (1997)
and the records of Hansen (1890) and Monod (1930) are
from the northeast Atlantic between c. 18° to 50°N and 6°
to 17°W. Only the type material has been recorded from
the Mediterranean Sea. Most records are from the vicinity
of about 1000 m depth, but the type specimens come from
amaximum depth of 2500 m and a reliable minimum depth
of 486 m is recorded by Keable & Bruce (1997).

Natatolana californiensis (Schultz, 1966)

Cirolana californiensis Schultz, 1966: 14, pl. 8.-1969: 178, fig.
276.—Brusca & Ninos, 1978: 379, figs. 1-7.

Cirolana deminuta Menzies & George, 1972: 19, figs. 12-13.—
Brusca & Ninos, 1978: 379.-Bruce, 1986: 218.

Natatolana californiensis.—Bruce, 1981: 958.-1986: 218, 222.—
Brusca & Iverson, 1985: 37, fig. 11E.—Brusca et al., 1995: 84,
figs. 65A, 66, 67.—Espinosa-Pérez & Hendrickx, 2001: 48.

Type material of N. californiensis. Holotype: male (not female
as originally recorded), 8.0 mm, LACM 60.88.4, AHF Type No.
6048 (Brusca et al., 1995). Paratypes: 2 (apparently 1 lost as
Schultz (1966) indicated 3 specimens in addition to the holotype),
LACM 60.76.3, AHF Cat. No. 952-1 San Clemente Island, Tanner
Canyon, 54.8 km. 250°T from China Point Light, Channel Islands,
Los Angeles County, California, USA, 32°37.87'N 118° 58.70'W,
792 m, RV Velero 1V, Sta. 6833-60, 29 Jan. 1960 (Wetzer et al.,
1991; Brusca et al., 1995). None examined. * Type locality of N.
californiensis: Coronado Canyon, southern California, USA.
Originally cited as 32°37'54"N 118°55'40"W, 812 m, [Velero IV
station 6851] but emended to 32°30.70'N 117°21.62'W, 8.6 km,
322.5°T from North Coronado Island, San Diego County, on green
mud, 794 m, [Velero IV Sta. 6851-60, 1 Feb. 1960] (Wetzer et
al.; Brusca et al., 1995).

Type material of N. deminuta. Holotype: 9, 17 mm, USNM
121749 (examined). * Type locality of N. deminuta: Peru-Chile
Trench, 7°58'S 80°37'W, 1005-1124 m, [Anton Bruun Station 88].

Material examined. USA: 33, USNM 113588, SW of San
Clemente Island, California, 32°41.6'N 118°41'W, Hagfish trap,
Hubbs, Newman et al., 26-27 Sep. 1965, Agassiz stn MV 65.111.35.

Diagnosis. Eyes: absent or vestigial (there can be a small
patch indicating vestigial ommatidia). Interocular furrow:



moderately developed, distinct but not extending across the
cephalon; smoothly convex. Frontal lamina: lateral margins
straight, narrowing anteriorly. Antenna: c. 0.45x as long as
body, reaching to approximately half way along pereonite
4. Coxal plates: turrows moderately developed on coxae
2-4 and strongly developed on coxae 5—7. Pleonite 4: apex
forming a broad acute point or rounded (mostly produced
into a broad acute point but in a few specimens it is worn
into a rounded shape). Pleotelson: broad, length 0.77-0.88%
basal width; anterodorsal depression absent (but with
shallow paired submedian depressions near base that do
not form a distinct and abrupt depression as in species such
as N. pellucida); anterolateral margins convex; posterolateral
margins convex; apex not produced, lateral margins
converging smoothly to a point; with 6-10 RS. Pereopod 2:
propodus with 1-3 RS on palm. Pereopod 3: propodus with
1-3 RS on palm. Pereopods 5-7: propodus long, on pereopod
5 greatly elongate, 2x that of pereopod 7. Pereopod 7: basis
narrow, width 0.35-0.47x length; distance between anterior
margin and medial carina less than between posterior margin
and medial carina; posterior margin with setac along entire
length (Brusca et al. (1995) do not show setae on this margin.
Their illustration, however, is a lateral view (no medial carina
shown). In the material examined here, the short slender setae
occurring along the length of this margin are difficult to see
and would not be apparent in a lateral view). Penes: present.
Pleopod 2 appendix masculina: extending beyond tip of
endopod, 1.09x length of endopod; margins very strongly
curved laterally; slender; apex not at angle to adjacent margins,
bluntly rounded. Uropods: exopod slightly shorter than
endopod, 0.86x the length of the endopod.

Variation. Brusca & Ninos (1978) recorded a range of 10—
21 articles for the antennal flagellum, Brusca et al. (1995)
give a range of 10-22. In the smallest subadult examined
here there is at least 17 articles. Possibly the figure of 10
articles was based on the illustration of C. deminuta by
Menzies & George (1972), which is erroneous.

Size. Adults to 13.4 mm.

Remarks. Schultz (1966) did not illustrate an interocular
furrow for Natatolana californiensis. In the material
examined, however, a distinct, incomplete interocular
furrow is apparent. Brusca & Ninos (1978) synonymized
N. deminuta with N. californiensis. The holotype of N.
deminuta has the apex of the pleotelson more produced than
that described for N. californiensis and appears to have had
12-14 robust setae on the pleotelson, many of which have
been broken off. Brusca & Ninos (1978) recorded the range
of robust setae on the pleotelson of N. californiensis as six
to 12 but this was modified by Brusca ef al. (1995) as six to
10. The illustration of Brusca et al. (1995) shows eight robust
setae on the pleotelson margins of the holotype of N.
californiensis. Of the material examined here, the most
common number of robust setae on the pleotelson is eight
although some specimens have nine. The material of N.
californiensis examined here and the holotype of N.
deminuta both have a broad acute posterolateral margin on
pleonite 4. It is, however, somewhat narrower and less
rounded in the holotype of N. deminuta. The holotype of N.
californiensis lacks setae on the endopod of pleopod 5
(Brusca et al., 1995), but these are present on the holotype
of N. deminuta (pers. obsv.). Given these differences, and
the distance between the type locality of N. deminuta and
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records of N. californiensis, they may not be synonyms.
The holotype of N. deminuta, however, is in poor condition
and, because it is a female, diagnostic characters, such as
the shape of the appendix masculina or presence of penes,
cannot be assessed. Therefore, further material from the
proximity of the type locality of N. deminuta is needed to
resolve the question of whether it represents a valid species
of Natatolana or a synonym of N. californiensis.

Distribution and ecology. Natatolana californiensis has
been recorded from the west coast of North, Central and
South America. The species has mostly been recorded from
southern California and Mexico, with a single record from
Costa-Rica (Brusca et al., 1995; Espinosa-Pérez &
Hendrickx, 2001). The holotype of Natatolana deminuta
that Brusca & Ninos (1978) synonymized with N.
californiensis was collected from the Peru-Chile Trench.
Brusca & Ninos (1978) indicated that most specimens are
collected at depths of 700-2000 m, although a few
specimens have been collected from depths as shallow as
40 m and 250 m. Alternatively, Brusca et al. (1995) cite the
distribution as including depths of 792—-1250 m. Scavenger
(some of the material examined in this study was from a
hag fish trap and was therefore presumably scavenging on
bait or the catch in the trap).

Natatolana carlenae
Brusca, Wetzer & France, 1995

Natatolana carlenae Brusca et al., 1995: 84, figs. 65B, 68-70.—
Espinosa-Pérez & Hendrickx, 2001: 48.

Natatolana carlanae.—Espinosa-Pérez, & Hendrickx, 1997: 39
llapsus].

Type material. Holotype: &, USNM 252731 (not examined).
Paratypes: 53 & and ? Q@ from type locality, USNM 252732 (not
examined); numerous additional paratypes from Mexico, Baja
California and several from Costa Rica and Panama in USNM
and LACM of which 2? @, manca, USNM 252742, Los Angeles
Bay, Baja California, Mexico, Gulf of California, 59 m, Velero
III Station 701-37 examined. * Type locality: Tiburon Island,
Sonora, Gulf of California, Mexico, [c. 29°N 112°30'W], on
muddy sand, 73-101 m, [Sta. No. 563-36, USNM acc. no. 139772,
10 Mar. 1936].

Diagnosis. Eyes: well developed; elongate, length c. 2x
height. Interocular furrow: well developed, extending across
the cephalon; smoothly convex. Frontal lamina: lateral
margins concave but not medially constricted, narrowing
toward apex. Antenna: c. 0.35-0.4x as long as body,
reaching to posterior of pereonite 3. Coxal plates: furrows
variously developed, weakly developed and incomplete on
anterior coxae, absent on coxa 6 and incomplete on coxa 7.
Pleonite 4: apex forming a broad acute point. Pleotelson:
broad, length 0.82% basal width; anterodorsal depression
absent (with a pair of shallow submedian depressions near
base that do not form a distinct and abrupt depression as in
species such as N. pellucida); anterolateral margins almost
straight and angling posteriorly toward the midline, or
convex; posterolateral margins convex; apex not produced,
lateral margins converging smoothly to a point; with 10-14
RS (holotype illustrated as having 12, material examined
with 12). Pereopod 2: propodus with 2 RS on palm.
Pereopod 3: propodus with 1 RS on palm. Pereopod 7: basis
broad, width 0.55x length; distance between anterior margin
and medial carina less than between posterior margin and



166 Records of the Australian Museum (2006) Vol. 58

A

\ // 7 / //

y

Fig. 11. Natatolana chilensis, male paratype SMNH 3182. All scales = 0.5 mm.

medial carina; posterior margin with setae proximally and
distally but not medially. Penes: absent. Pleopod 2 appendix
masculina: extending subequal with tip of endopod, 1x
length of endopod; margins very slightly curved laterally;
slender; apex not at angle to adjacent margins, bluntly
rounded. Uropods: exopod subequal to endopod, 0.94x% the
length of the endopod.

Size. Adults to 16.8 mm.

Remarks. Natatolana carlenae is very similar to N.
nukumbutho but differs in having coxal furrows only on
the anterior coxae, pereopod 7 with a slightly broader basis
and pleonite 4 with slightly broader posterolateral margins.

Distribution. North/Central America: northwest Baja
California (Pacific), the Gulf of California, Costa Rica, and
Panama. At depths of 9-1168 m but mostly recorded from
depths of 9-165 m, rarely from 247-1168 m.
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Fig. 12. Natatolana chilensis, male paratype SMNH 3182. All scales = 0.5 mm.

Natatolana chilensis (Menzies, 1962) Type material. Holotype: &, 19.6 mm, SMNH 3181;

. allotype, ?,22.4 mm, SMNH 3181. Paratypes: 46 specimens,

Figs. 11-12 SMNH 3182. All examined. * Type locality: the bay east of the

Cirolana chilensis Menzies, 1962: 122, fig. 39 A-E.—Carvacho, church on Isla Quellin, Seno Reloncavi, Southern Chile,
1977: 40.—Rios et al., 2003: 6. 41°52'30"S 72°53'50"W, 25 m, [Lund University Chile

Natatolana chilensis—Bruce, 1981: 958.-1986: 222.-Brusca et ~ Expedition 1948-49, Station M 39].
al., 1995: 80.
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Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon. Frontal
lamina: lateral margins medially constricted. Antenna: c.
0.34x as long as body, reaching to posterior of pereonite 3.
Coxal plates: furrows strongly developed, on all coxae.
Pleonite 4: apex rounded. Pleotelson: broad, length 0.87x
basal width; anterodorsal depression absent; anterolateral
margins almost straight and angling posteriorly toward the
midline; posterolateral margins convex; apex produced into a
small point; with 8-10 RS. Pereopod 2: propodus with 3 RS
on palm. Pereopod 3: propodus with 1 RS on palm. Pereopod
7: basis broad, width 0.54x length; distance between anterior
margin and medial carina less than between posterior margin
and medial carina; posterior margin with setae completely
absent along entire length. Penes: absent (area around openings
slightly raised but not forming flexible processes). Pleopod
2 appendix masculina: extending subequal with tip of
endopod, 0.97x length of endopod; margins very slightly
curved laterally; slender; apex not at angle to adjacent
margins, bluntly rounded. Uropods: exopod slightly shorter
than endopod, 0.82x the length of the endopod.

Additional descriptive characters. Based on paratype,
male, 20 mm. Body: length c. 3.41x width. Colour cream
in alcohol. Chromatophores present, or absent (there appear
to be minute traces of chromatophores); small; red/brown/
grey in alcohol; scattered over body. Eyes: with 8§ ommatidia
in horizontal diameter; with 7 ommatidia in vertical
diameter; ovate; colour red/brown in alcohol. Frontal
lamina: length c. 4.8x basal width; apex expanded, anterior
margin angled. Antennule: peduncular article 1 longer than
article 2; article 2 with 1 large pappose seta; article 3 short,
subequal to article 1. Flagellum 11-articulate. Antenna:
peduncular article 4 with several SS posteromedially, 1 PS
and 1 penicillate seta at anterodistal angle; article 5 with 2
PS and 2 pappose setae at posterodistal angle. Flagellum
26-articulate. Mandible: setal row with 18 RS. Maxillule:
medial lobe with 3 large and 1 smaller robust pappose setace;
lateral lobe with 13 RS on distal surface. Maxilla: lateral
lobe with 5 SS; medial lobe with 7 SS and 14 PS; middle
lobe with 15 SS. Maxilliped: endite with 3 coupling hooks,
and 8 PS. Pereon: ornamentation consists of 1 strongly
developed furrow on lateral margin of pereonite 1 and 1
short, medial furrow on lateral margins of pereonites 4-7;
pereonites 1 and 5-6 subequal in length and longest, 4 and
7 subequal and longer than 2-3 which are subequal. Coxae:
pereonite 1, coxae 2-3 with rounded posteroventral corners,
coxae 4-7 with produced, broad, acute posteroventral
corners. Pleonite 2: dorsal posterolateral margin subequal
with ventral posterolateral margin. Pereopod 7: basis
anterior margin sinuate; medial carina with PS and SS
present (plumose setae sparse, a few proximally and distally,
slender setae along entire length); posterior margin convex.
Ischium anterior margin with SS (sparse); posterior margin
with 7 RS, PS and SS present. Merus posterior margin with
5 RS, SS present. Carpus posterior margin with 4 RS (and
4 submarginally), SS present. Propodus longer than carpus;
posterior margin with 12 RS, SS absent. Pleopod 2 appendix
masculina: arising sub-basally. Pleopods 1-5: exopod suture
feebly developed (complete but very faint) on pleopods 3—
5; endopod PS on most of margins of pleopods 1-4, only a
few setae on pleopod 5. Uropods: endopod lanceolate;
medial margin convex, with 5 RS, PS along entire length;
apex with 2 RS; lateral margin slightly convex, with 3 RS,

PS on distal two-thirds. Exopod medial margin convex, with
2 RS, PS along entire length; apex acute, with 2 RS; lateral
margin convex, with 4-6 RS, PS on distal three-quarters.

Variation. Ten paratype specimens were examined for
variation in the number of robust setae occurring on the
margins of the pleotelson. Of these 20% have 10, 10% have
nine and 70% have eight.

Size. Adults to ¢. 22.4 mm.

Remarks. The dorsal view illustration of Natatolana
chilensis by Menzies (1962) is misleading showing far more
articles than are present in the antennal flagellum.

This species is similar to a number of others, including
Natatolana woodjonesi as noted by Menzies (1962). The
incomplete interocular furrow, complete coxal furrows on
all coxae, absence of penes, sinuate posterodorsal margin
of pleonite 4, convex posterolateral margins of the pleotelson
converging smoothly to a point with eight to 10 robust setae,
and presence of robust setae on the propodal palm of
pereopods 2 and 3, are, however, sufficient characters to
distinguish N. chilensis from all other species in the genus.

Distribution. Chile: several localities. In depths of 12-60 m.

Natatolana corpulenta (Hale, 1925)
Fig. 13

Cirolana corpulenta Hale, 1925: 134, fig. 3 (part).—1929: 248,
fig. 239.—Nierstrasz, 1931: 157.—Poore et al., 1975: 33.

Natatolana corpulenta.—Bruce, 1981: 958.-1986: 79, figs. 51,
53 (part).—Brusca et al., 1995: 80.—Bruce et al., 2002: 150.

Not Cirolana corpulenta.—Hale, 1940: 289 [mis-identification =
Natatolana longispina Bruce, 1986; Natatolana sinuosa n.sp.].

Type material. Holotype: 2, SAMA, C275. Paratypes: 35
specimens, SAMA C276; 9, SAMA C277. All examined. * Type
locality: Port Willunga, South Australia, Australia, [35°16'S
138°28'E].

Material examined. New South Wales: manca, AM P23040,
500 m east of Merewether Beach, 32°57'S 151°45'E, Shipek [grab]
collection transect, 15 m, AM Hunter District Water Board Survey,
30 Nov. 1975 (reported by Bruce [1986]); series from off Grotto
Point, Port Jackson, baited trap; 434, AM P47464, 33°49.05'S
151°15.8'E, on sediment, 15 m, S. Keable & J. Lowry, 8-9 May
1988, site 13; 418, AM P38674, 33°49.2'S 151°15.75'E, unknown
substrate, probably sediment, 10 m, S. Keable, J. Lowry & D.
Townsend, 16-17 Jul. 1988, Site 37; 1, AM P47645, 33°49.2'S
151°15.55'E, baited trap on sediment a few metres from rocky
shore, 3 m, S. Keable, J. Lowry & D. Townsend, 16—17 Jul. 1988,
site 38. Tasmania: series from off St Helens Point, ¢. 41°17.3'S
148°21'E (except as noted), baited trap, J. Lowry, S. Keable & C.
McCormick, 13-16 April 1991; 64, AM P47456, sandy bottom,
15 m, TAS-124; 70, AM P47457, sandy bottom, 5 m, TAS-125;
229, AM P47458, sandy bottom, 10 m, TAS-126; 13 mancas,
AM P47459, off rocks at northern end, sandy bottom, 15 m, TAS-
139; 1, AM P47462, inside breakwater, Blanche Point, Georges
Bay, 41°17.05'S 148°19.9'E, sand bottom, 12 m, TAS-161; 50,
AM P47460, in the cove off Beerbarrel Beach, 41°17.2'S
148°21.3'E, sandy bottom, 10 m, TAS-127; 1, AM P47461, off
Binalong Beach, Binalong Bay, 41°14.7'S 148°17.6'E, on sand,
8 m, TAS-144; 2, AM P47463, about 25 m off middle of
breakwater, Pilot Bay, 42°12.4'S 145°12.4'E, baited trap, unknown
substrate, probably sand, 6 m, J. Lowry & S. Keable, 26-27 April
1991, TAS-286.



Fig. 13. Natatolana corpulenta, female, 19 mm, AM P47458.

Diagnosis. Interocular furrow: absent. Frontal lamina:
lateral margins straight, parallel. Antenna: c. 0.27x as long
as body, reaching to just beyond the posterior margin of
pereonite 2. Coxal plates: furrows strongly developed, on
all coxae. Coxa 2 with anteroventral corner produced into
an acute tooth. Pleonite 4: posterodorsal margin strongly
concave proximal to meeting posteroventral margin at apex;
apex forming a broad acute point. Pleotelson: broad, length
0.7x basal width; anterodorsal depression present;
anterolateral margins almost straight and angling posteriorly
toward the midline, or convex; posterolateral margins
concave; apex produced into a large point; with 10-12 RS.
Pereopods 1-6: males with conspicuous elongated RS
subequal to propodus on the merus of pereopods 1-3 and
extending from the carpus to dactylus of pereopods 4-6.
Pereopods 2-3: propodus without RS on palm. Pereopod
7: basis narrow, width 0.47x length; distance between
anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with
setac on distal half or along entire length. Penes: present.
Pleopod 2 appendix masculina: extending beyond tip of
endopod, 1.14x% length of endopod; slender; margins very
slightly curved laterally; apex recurved, bent slightly
medially, bluntly rounded or acute. Uropods: exopod
subequal to endopod, 0.99x the length of the endopod.

Variation. The female specimen described by Bruce (1986)
from Point Leo, Victoria has only 10 robust setae on the
pleotelson, not 12 as in the holotype. The male, 7.2 mm,
from Stockton Beach, New South Wales, illustrated by
Bruce (1986) has an acute apex on the appendix masculina
whereas in a male, 15 mm, examined here from Tasmania
(AM P47458) the apex was bluntly rounded. The material
from New South Wales examined by Bruce (1986) has been
re-examined (see remarks), most of it is not Natatolana
corpulenta. Unfortunately it cannot be determined if the
male illustrated by Bruce (1986) is among these specimens.

Sexual dimorphism. Females lack the conspicuously
elongated robust setae present on the merus of pereopods
1-3 and on the carpus of pereopods 4—6 of adult males.

Size. Adults to ¢. 12 mm.
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Remarks. Natatolana corpulenta can be most easily
separated from similar species by the presence of an acute
produced tooth on the anteroventral corner of coxa 2. This
tooth was illustrated and described in the holotype female
of N. corpulenta but not emphasized (Hale, 1925) and was
omitted in the redescription of the species by Bruce (1986).
Natatolana nitida is the only other species of Natatolana,
examined in this study, which has a similar tooth, although
it is indicated in the illustrations of N. pallidocula and N.
anophthalma.

Natatolana corpulenta has been confused with anumber
of other species. Hale (1940) stated that prior to his record,
of afemale specimen of N. corpulenta from Tasmania, only
one other specimen (the type female) had been recorded.
This is erroneous as Hale (1925) mentioned a single
specimen from the body cavity of a Port Jackson shark
collected at Brighton. Hale (1925) also stated that a small
series of mostly immature specimens was obtained at Port
Willunga. These additional specimens are registered in the
collections of the South Australian Museum (C277 and
C276 respectively) as paratypes of N. corpulenta. The
specimen from the Port Jackson shark is a female of N.
debrae n.sp. Of the 35 specimens from Port Willunga
(SAMA C276), 29 are N. corpulenta and six are N. sinuosa
n.sp. The female specimen recorded by Hale (1940) from
Elliott Cove (as Eliott Cove), West Coast, Tasmania is held
at the Australian Museum (E6757). This specimen is N.
longispina not N. corpulenta. Hale (1940) also mentioned
specimens sent to him from New South Wales by T.C.
Roughley. These specimens are N. sinuosa not N.
corpulenta. Three species are present in the material
recorded by Bruce (1986) from the Australian Museum
Hunter District Water Board Survey series, collected near
Newcastle, NSW (P23034-40, P23042, P23047). The
specimens from off Stockton Beach are N. sinuosa, those
from off Belmont Beach are a mixture of N. longispina and
N. sinuosa, and the specimen off Dudley Beach is N.
sinuosa. Only the manca specimen from off Merewether
Beach is N. corpulenta.

Apart from the tooth on coxa 2, Natatolana corpulenta
can be separated from most other species of Natatolana by
the shape and setation of the pleotelson which is similar to
that illustrated by Bruce (1986). The concave posterolateral
margins, with c. 12 robust setae and strongly produced acute
apex are distinctive.

Natatolana pallidocula, known only from the holotype
(not examined), appears to be extremely similar to N.
corpulenta. Many important characters, such as the presence
or absence of penes in males, have not been recorded for N.
pallidocula. The description given by Kussakin & Vasina
(1982a) indicates that N. pallidocula differs from N.
corpulenta in having rectangular eyes with 14 ommatidia
in the horizontal row (not oval with five ommatidia in the
horizontal row), lacking conspicuously elongated robust
setae on pereopods 1-6 in males and in having the appendix
masculina of the male pleopod 2 slightly shorter than the
endopod. The male characters, however, are only fully
developed in mature specimens and the holotype of N.
pallidocula could be immature.

Distribution and ecology. Australia: central New South
Wales, Victoria, Tasmania, and South Australia. At depths
of 3—15 m. Scavenger.
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Natatolana curta (Richardson, 1910)

Cirolana curta Richardson, 1910: 7, fig. 6.—Nierstrasz, 1931: 156.
Natatolana curta—Bruce, 1981: 958.—1986: 53, 74, 222 .—Brusca
et al., 1995: 80.

Type material. Holotype: 3, 18 mm, USNM 41013 (examined).
*» Type locality: between Jolo and Tawi Tawi, Dammi Island,
[Philippines, 5°48'N 120°36'E], 441 m, [Albatross Station 5565].

Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon. Frontal
lamina: lateral margins straight, narrowing posteriorly.
Antenna: c. 0.39x as long as body, reaching to between the
posterior of pereonite 3 and one-quarter of the way along
pereonite 4. Coxal plates: furrows strongly developed,
clearer on anterior coxae than posterior but all complete,
on all coxae. Pleonite 4: apex forming a broad acute point.
Pleotelson: broad, length 0.71x basal width; anterodorsal
depression absent; anterolateral margins convex; posterolateral
margins broadly rounded; apex not produced, lateral margins
converging smoothly to a point; with 11 RS. Pereopod 2:
propodus with 4 RS on palm. Pereopod 3: propodus with 3 RS
on palm. Pereopod 7: basis broad, width 0.6x length; distance
between anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with setae
completely absent along entire length. Penes: absent. Pleopod
2 appendix masculina: just shorter than endopod, 0.92x length
of endopod; margins very slightly curved laterally; slender;
apex not at angle to adjacent margins, bluntly rounded.
Uropods: exopod short, 0.68x% the length of the endopod.

Sexual dimorphism. Unknown, but the male holotype has
indistinct tubercules on the dorsal surface of pereonites 1
and 3 that may be absent in females.

Size. Adults to 18 mm.

Remarks. A description of the penes and appendix
masculina of Natatolana curta have not previously been
given. Natatolana curta is most similar to N. albicaudata
and N. amplocula, see remarks for these species.

Distribution. Philippines. At depths of 441 m.

Natatolana debrae n.sp.
Figs. 14-16

Cirolana corpulenta.—Hale, 1925: 134 fig. 3 (part) [mis-
identification, not Natatolana corpulenta (Hale, 1925)].

Type material. HoLOTYPE: &, 9 mm, AM P31604. PARATYPES:
?,16 mm, 2, 6.5 mm, manca, 6 mm, AM P47245. « Type locality:
Henley Beach, Adelaide, South Australia, Australia, 38°56'S
138°31'E, low tide sand bar 20 m off shore, fine sand and shell,
[J.K. Lowry, 29 Dec. 1976].

Additional material. South Australia, paratype female of
Natatolana corpulenta, SAMA C277, Brighton [presumably Gulf
St Vincent, 35°01'S 138°31'E], from body cavity of Heterodontus
phillipi, H. Collyer.

Diagnosis. Interocular furrow: absent. Frontal lamina:
lateral margins medially constricted. Antenna: c. 0.46x as
long as body, reaching to posterior of pereonite 4. Coxal
plates: furrows moderately developed, on all coxae.
Pereonite 1, coxa 2 posterior margins sinuate, posteroventral
corners developed into weak coxal points. Pleonite 4:
posterodorsal margin strongly concave proximal to meeting

posteroventral margin at apex; apex forming a broad acute
point. Pleotelson: broad, length 0.9x basal width;
anterodorsal depression present; anterolateral margins
convex; posterolateral margins concave; apex produced into
a large point; with 10 RS. Pereopods 1-6: males with
conspicuous elongated RS subequal to propodus on the
merus of pereopods 1-3 and extending from the carpus to
dactylus of pereopods 4-6. Pereopods 2-3: propodus
without RS on palm. Pereopod 7: basis narrow, width 0.42x
length; distance between anterior margin and medial carina
less than between posterior margin and medial carina;
posterior margin with setae along entire length. Penes:
present. Pleopod 2 appendix masculina: extending beyond
tip of endopod, 1.05x length of endopod; margins sinuate;
slender; apex not at angle to adjacent margins, bluntly
rounded. Uropods: exopod subequal to endopod, 0.93x the
length of the endopod; lateral margin with RS.

Additional descriptive characters. Based on holotype.
Body: length c. 2.11x width. Colour cream-yellow in
alcohol. Chromatophores absent. Eyes: with 5 ommatidia
in horizontal diameter; with 8 ommatidia in vertical
diameter; ovate; colour brown in alcohol. Frontal lamina:
length c. 3.8% basal width; apex expanded, anterior margin
angled. Antennule: peduncular article 1 longer than article
2; article 2 with 1 large pappose seta; article 3 short, subequal
to article 1. Flagellum 10-articulate. Antenna: peduncular
article 4 with 5 SS medially on posterolateral margin, 4 SS
on distal margin, 3 SS and 1 penicillate seta at anterodistal
angle; article 5 with 2 conspicuous pappose setae and 1 SS
at posterodistal angle, 3 SS on distal margin and 2 SS at
anterodistal angle. Flagellum 20-articulate. Mandible: setal
row with 16 RS. Maxillule: medial lobe with 3 large robust
pappose setae and 2 SS; lateral lobe with 12 RS on distal
surface. Maxilla: lateral lobe with 4 SS; medial lobe with 6
SS and 9 PS; middle lobe with 11 SS. Maxilliped: endite
with 2 coupling hooks, and 7 PS. Pereon: ornamentation
consists of 1 strongly developed furrow on lateral margin
of pereonite 1; pereonite 1 longest, 4—6 subequal and longer
than 2-3 and 7 which are subequal. Coxae: coxal points
weakly developed on posteroventral corners of pereonite 1
and all coxae. Pleonite 2: dorsal posterolateral margin
subequal with ventral posterolateral margin. Pereopod 7:
basis anterior margin slightly convex; medial carina with
PS along entire length; posterior margin convex, SS present.
Ischium anterior margin with SS; posterior margin with 1
RS (and 2 submarginally), PS present. Merus anterior
margin with SS; posterior margin with 1 RS (submarginal),
SS present. Carpus anterior margin with 1 SS; posterior
margin with 3 RS (and 1 submarginally), SS absent.
Propodus subequal to carpus; posterior margin with 3 RS,
SS absent. Penes: forming well separated flattened lobes.
Pleopod 2 appendix masculina: arising basally. Pleopods
1-5: exopod suture strongly developed on pleopods 3-5;
endopod PS on most of margins of pleopods 1-4, only a
few setae on pleopod 5. Uropods: endopod triangular;
medial margin slightly convex and obtusely angled proximal
to peduncle, with 5 RS, PS along entire length; apex with 2
RS; lateral margin slightly convex, with 4 RS and 1
penicillate seta, PS along entire length. Exopod medial
margin convex, with 3 RS, PS along entire length; apex
acute, with 2 RS; lateral margin convex, with 8 RS, PS along
entire length.
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Fig. 14. Natatolana debrae n.sp., holotype. Scales = 0.5 mm, except MX1, MX2 = 0.2 mm.

Variation. The right uropod endopod of the holotype has
two robust seta on the apex and four robust setae on the
medial margin.

Sexual dimorphism. Females lack the conspicuously
elongated robust setae present on the merus of pereopods
1-3 and the carpus of pereopods 4-6 of adult males.

Size. Adults to ¢. 16 mm.

Etymology. Named after my wife Debra, in recognition of
the help she has given me during this and other projects.

Remarks. The specimen of Natatolana corpulenta recorded
by Hale (1925) from the body cavity of a Port Jackson shark
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Fig. 15. Natatolana debrae n.sp., holotype, except; female = paratype female, AM P47245. Scales = 0.5 mm.

collected by H. Collyer at Brighton is registered in SAMA
collections (C277) as a paratype of N. corpulenta but is
actually a specimen of N. debrae.

Natatolana debrae is most similar to N. corpulenta, N.
feminan.sp. and N. sinuosa n.sp. Natatolana debrae differs

from N. corpulenta in lacking an acute produced tooth on
the anteroventral corner of coxa 2; in having sinuate
posterior margins developed into weak coxal points on the
posteroventral corners of pereonite 1 and coxae 2-3; and in
having longer antennae. Natatolana sinuosa and N. femina
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Fig. 16. Natatolana debrae n.sp., holotype. Scales = 0.5 mm, except MX1, MX2 = 0.2 mm.

can be readily distinguished from N. debrae by the  Distribution and ecology. Australia: known only from Gulf
development of coxal points on the posteroventral corners St Vincent, South Australia. Apparently intertidal and
of pereonite 1 and coxa 2-3 (much stronger in N. sinuosa  subtidal. Scavenger (specimens have been recorded from
and rounded in N. femina). the body cavity of a Port Jackson shark).
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Natatolana endota Bruce, 1986

Natatolana endota Bruce, 1986: 63, figs. 38, 39.—Springthorpe
& Lowry, 1994: 44.—Brusca et al., 1995: 80.—Bruce et al., 2002:
150.

Type material. Holotype: &, 12.8 mm, AM P32172 (examined).
Paratypes: AM P10693, P10689 (examined); TM G1505 (not
examined). * Type locality: off Sow and Pigs Shoal, Port Jackson,
NSW, Australia, 33°20'S 151°16'E, 10 m.

Diagnosis. Interocular furrow: moderately developed,
distinct but not extending across the cephalon. Frontal
lamina: lateral margins straight, parallel. Antenna: c. 1.3x
as long as body, reaching to beyond pleotelson. Coxal plates:
furrows variously developed, indistinct furrows on coxae
2-4 only. Pleonite 2: ventral posterolateral margin acute,
formed into long curved process. Pleonite 4: posterodorsal
margin strongly concave proximal to meeting posteroventral
margin at apex; apex forming a narrow acute point.
Pleotelson: broad, length 0.76x basal width; anterodorsal
depression absent; anterolateral margins almost straight and
angling posteriorly toward the midline; posterolateral
margins straight, contiguous with anterolateral margins;
apex narrowly rounded; with 4 RS. Pereopods 1-6: males
with the RS on the merus of pereopods 1-3, and carpus of
pereopods 4-6 shorter, than the propodus. Pereopod 2:
propodus with 8 RS on palm. Pereopod 3: propodus with 8
RS on palm. Pereopod 7: basis of medium breadth, width
0.52x% length; distance between anterior margin and medial
carina less than between posterior margin and medial carina;
posterior margin with setae on proximal half. Penes: present
(although Bruce (1986) describes the vas deferens as
opening flush to the surface of the sternite). Pleopod 2
appendix masculina: extending subequal with tip of
endopod, 1x length of endopod; slender; margins very
slightly curved laterally; apex not at angle to adjacent
margins, acute. Uropods: exopod subequal to endopod, 1x
the length of the endopod.

Size. Adults to 13.9 mm.

Remarks. The antennular flagellum of Natatolana endota
was described by Bruce (1986) as being longer than the
peduncle but the illustration provided and examination of
specimens indicates that it is shorter. Natatolana endota is
readily distinguished from other species in having antennae
that reach beyond the pleotelson and a pleotelson with
straight lateral margins that converge to a narrowly rounded
apex that has four robust setae.

Distribution. Australia: Port Jackson, New South Wales;
northern Tasmania At depths of 9-23 m.

Natatolana femina n.sp.
Figs. 17-19

Type material. HOLOTYPE: @, 12.5 mm, AM P47232.
PARATYPES: &, 10 mm, AM P47233, same data as for holotype
except off the rocks on the north end of Maurouard Beach,
41°17.3'S 148°21.3'E, 15 m, TAS-124; 7 specimens, TM, same
data as holotype. * Type locality: in the corner off the northern
end of Maurouard Beach, St Helens Point, Tasmania, Australia,
41°17.3'S 148°20.9'E, [baited trap], sandy bottom, 5 m, [J. Lowry,
S. Keable & C. McCormick, 13-14 April 1991, TAS-125].

Additional material. Tasmania: 18 mancas, AM P47234, off
rocks at the northern end of Maurouard Beach, 41°17.3'S
148°21'E, 10 m, TAS-126; 6 mancas, AM P47235, same data as

holotype except in the cove off Beerbarrel Beach, 41°17.2'S
148°21.3'E, 10 m, TAS-127; 29 mancas, AM P47236, same data
as holotype except off Binalong Beach, Binalong Bay, 41°14.7'S
148°17.6'E, 8 m, 14—15 April 1991, TAS-144.

Diagnosis. Interocular furrow: absent. Frontal lamina:
lateral margins concave but not medially constricted,
narrowing toward apex. Antenna: c. 0.3x as long as body,
reaching to posterior of pereonite 3. Coxal plates: furrows
weakly developed, on all coxae. Pleonite 4: posterodorsal
margin strongly concave proximal to meeting posteroventral
margin at apex; apex forming a broad acute point.
Pleotelson: broad, length 0.87x basal width; anterodorsal
depression present; anterolateral margins convex;
posterolateral margins concave; apex produced into a large
point; with 12—-15 RS. Pereopods 1-6: males with the RS
on the merus of pereopods 1-3, and carpus of pereopods
4-6, shorter than the propodus (but fully mature males not
known). Pereopods 2-3: propodus without RS on palm.
Pereopod 7: basis broad, width 0.57x length; distance
between anterior margin and medial carina less than between
posterior margin and medial carina; posterior margin with
setae along entire length. Penes: absent, vasa deferentia
opening flush to surface of sternite 7 (but fully mature males
not known). Pleopod 2 appendix masculina: just shorter
than endopod, 0.88% length of endopod; margins very
slightly curved laterally; slender; apex not at angle to
adjacent margins, bluntly rounded (but fully mature males
not known). Uropods: exopod subequal to endopod, 0.98x
the length of the endopod.

Additional descriptive characters. Based on holotype.
Body: length c. 2.7x width. Colour translucent white to
yellow in alcohol. Chromatophores present; both large and
small; grey in alcohol; restricted to lateral margins of
pereonites, pleonites and coxae, fairly sparse and faint,
fading after preservation. Cephalon: submarginal cephalic
furrow absent. Eyes: with 5 ommatidia in horizontal
diameter; with 9 ommatidia in vertical diameter; ovate;
colour red-brown in alcohol. Frontal lamina: length c. 3.85x
basal width; apex expanded, anterior margin angled.
Antennule: peduncular article 1 and article 2 subequal in
length; article 2 with several small penicillate setae on lateral
margins and 1 large pappose seta on medial anterolateral
margin; article 3 long, larger than article 1 or 2 but shorter
than their combined lengths. Flagellum 14-articulate.
Antenna: peduncular article 4 with numerous long SS on
posterolateral margin, several short SS and 1 penicillate seta
at anterodistal angle; article 5 with 2 pappose setae and 4
SS at posterodistal angle, 4 SS at anterodistal angle.
Flagellum 27-articulate. Mandible: setal row with 19 RS.
Maxillule: medial lobe with 3 large and 1 smaller robust
pappose setae and 2 small SS; lateral lobe with 13 RS on
distal surface. Maxilla: lateral lobe with 4 SS; medial lobe
with 3 SS and 17 PS; middle lobe with 17 long SS on outer
row and 4 short SS on inner row. Maxilliped: endite with 2
coupling hooks, 5 PS and 2 SS. Pereon: ornamentation
consists of 1 weakly developed furrow on lateral margin of
pereonite 1; pereonites 1 and 5-6 subequal in length and
longest, 4 and 7 subequal and longer than 2-3 which are
subequal. Coxae: pereonite 1, coxae 2-4 with rounded
posteroventral corners, coxae 5-6 with sinuate posterior
margins developed into small coxal points, coxa 7 with a
produced, broad, acute posteroventral corner. Pleonite 2:
dorsal posterolateral margin subequal with ventral
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Fig. 17. Natatolana femina n.sp., holotype. Scales = 0.5 mm.

posterolateral margin. Pereopod 7: basis anterior margin ~ with 5 RS (1 proximal and 1 group of 4 medially), SS
slightly convex; medial carina with PS along entire length;  present. Carpus anterior margin with SS; posterior margin
posterior margin convex, SS present. Ischium anterior ~ with 6 RS, SS absent. Propodus subequal to carpus; posterior
margin with SS; posterior margin with groups of RS present, =~ margin with 5 RS, SS absent. Pleopods 1-5: exopod suture
PS present. Merus anterior margin with SS; posterior margin ~ strongly developed on pleopods 3-5; endopod PS on most
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Fig. 18. Natatolana femina n.sp., holotype. Scales = 0.5 mm.

of margins on pleopods 1-4, absent on pleopod 5. Uropods:
endopod triangular; medial margin convex, with 3 RS, PS
along entire length; apex with 2 RS; lateral margin straight,
with 3 RS, PS along entire length. Exopod medial margin
convex<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>